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Layered Structure of the Secondary Wall in Vessels of
Hardwoods by Polarizing Microscopy
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Table 1 Layered structure of the secondaiy wall in vessels of Japanese hardwoods

. Type , Type
Species Species e
wl@|® ICIRE
Diffuse-porous wood Ring-porous wood
Populus maximowiczii E 8 Castanea crenata IPE e o
| A I
Juglans ailanthifolia Ih:’ 8 ‘ h Quercus crispula E 0 i O
Alnus japonica E 8 Ulmus davidiana E O o '
Betula grossa E 8 Zelkova serrata E O o
Betula maximowicziana E 8 Morus bombycis E O o
Ostrya japonica E 8 Castanopsis cuspidata E 8
Fagus crenate E 8 Maackia amurensis E 8
Cercidiphyllum japonicum E 8 Phellodendron amurense E 8
Magnolia obovata E 8 ' Kalopanax pictus }I% 8
Distylium racemosum E 8 Paulownia tomentosa E 8
Prunus jamasakura E 8 Firmiana simplex E & O
Acer miono E 8 Fraxinus mandshurica E O 0
Aesculus turbinata % 8 Fraxinus lanuginosa E O O
Tilia japonica E 8 Fraxinus spaethiana E O O
Cinnamomum camphora E 8 Radial-porous wood ;
Pterocarya rhoifolia E 8 Quercus acula E 8
Machilus thunbergii £ 8 | Quercus myrsinacfulia B 8
. il __ —

Note
(1): typical three-layered structure
(2): layer showing the uniform birefrigence
(3): multi-layered structure
E: vessels in pore zone or eatly in a growth ring
L: vessels out of pore zone or later in a growth ring
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Table 2 Layered structure of the secondary wall in vessels of tropical hardwoods

Type
€Y @ €))

Species

Diffuse-porous wood
Dipterocarpus grandiflorus
Dryobalanops aromatica

OROR®,

Parashorea malaanonan
Anisoptera thurifera
Shorea negrosensis
Shorea philipinensis
Pentacme contorta
Shorea eximia

O0O0OO0O

Shorea polysperma

(1), (2), (3): see note in Table 1
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Résumé

In 33 species of Japanese hardwoods and 9 species of tropical hardwoods, the layered
structure in the secondary wall of vessels was observed using thin transverse and oblique
sections between crossed nicols.

As a result of examinations the layered structure was classified into the three types;
(1) the typical three-layered structure (Fig. 2), (2) the structure showing the uniform
birefrigence, so that the layered structure is not detected (Fig. 3), (3) the multi-layered
structure (Figs. 4 and 5)

The layered structure for each species is shown in Table 1 and 2. It is shown that in
Japanese hardwoods, the diffuse-porous woods have the types of (1) and (2), ring-porous
woods have the types of (1), (2) and (3), and radial-porous woods have the type of (3),
and that tropical hardwoods all of which belong to diffuse-porous wood, have the types of

(1) and (3).



126

Fig. 2. Ostrya japonica; Oblique section showing Fig. 3. Morus bombycis;  Transeverse  section
the typical three-layered structure in the showing uniform birefrigence and no layered
secondary wall of a vessel (E) E, L: See structure in the secondary wall of a vessel
note in Table 1. (E)

Fig. 4. Pterocarya rhoilia; Oblique section show- Fig. 5. Fraxinus lanuginosa; Oblique section
ing the multi-layered structure in the thin showing the multi-layered structure in the
secondary wall of a vessel (E) thickened secondary wall of a vessel (L)



