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Cell Wall Structure of Bast Fibers in Kozo (Broussonetia Kazinok:
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Résumé

Japanese paper is made from bast fibers of Kozo (Broussonetia Kazionoki S1EB.) and
“Mitsumata (Edgeworthia papyrifera SIEB. et Zucc.) and so on. In this study the cell wall
structure of bast fibers of the two species, which had not been fully understood, was
investigated using optical microscope, scanning electron microscope and transmission
electron microscope. The results obtained are as follows:

1. No noticiable difference in cell wall structure was found between Kozo and Mitsumata.
The cell wall was found to consist of a thin outer layer (O layer) and a thick inner layer
(C layer) which is detached from the former, as noted in several papers (Figs. 1, 2 and 3).

2. The O layer includes four sub-layers; Oy, Os, Oz, and O4. The O;, whose fibrils
run in random orientation, is easily torn away, allowing a view of the randomly but
more steeply arranged microfibrils of O (Fig. 5). Hence the Oy and O, are thought to
be the primary wall. The underlying Og has its fibrils oriented perpendicularly to the
fiber axis. The O4 has many lamellae which go through a gradual transition from
the orientation of the Oy to a fibril angle of about 30°~45° against the fiber axis (Figs. 4
and 7).

3. The C layer is like the gelatinous layer of tension wood fibers, as noted by Liesk,
showing well oriented microfibrils nearly parallel to the fiber axis (Figs. 4 and 8). The
microfibrils in the C layer have a uniformity of orientation from the exterior to the lumen
surface, though several concentric lamellae are observed (Fig. 3). The compression
failure is shown in Fig. 12.



Fig. 1. Transverse section of the secondary
phloem of Kozo photographed with phase
contrast. Bast fibers are shown by arrows.

Fig. 3. Electron micrograph of the transverse Fig. 2. Scanning electron micrograph of a
section of bast fibers of Kozo stained with single bast fiber of Kozo macerated by
KMnO4. Note some lamellae in the water soaking.

central layer (C) which is detached from

the outer layer (O).

Fig. 4. Direct carbon replica of the bast fiber of Kozo, showing the
overall view of the O and C layer. This micrograph is reversed.
In this and following figures, the fiber axis is vertical except Figs.

8 and 12.



fig. 5. Direct carbon replica of the exterior
surface of a Kozo bast fiber treated with
Jeffrey’s solution. Note the microfibrillar
orientation in the O; and the underlying
Oo.

Fig. 7. Direct carbon replica of the inner
surface of the O layer from an untreated
Kozo bast fiber, showing the microfibrillar
orientation similar to that of the S» layer

of tracheid walls.

Fig. 6. Similar to Fig. 5, but showing the
wavy orientation of microfibrils under-
neath the Oa.

Fig. 8. Direct carbon replica of the external
surface of the C layer of a Kozo bast fiber
treated by NaOH solution. Note the well
oriented microfibrils nearly parallel to
fiber axis. Fiber axis is shown by the long

arrow.
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Fig. 9. (a) Direct carbon replica of a tension wood fiber of Kozo. showing
the S1, S» and gelatinous lyer (G).  (b) Microfibrillar orientation in the
G layer showing the pit canal as viewed from the external surface.

Fig. 10. Direct carbon replica of a pit-like Fig. 12. Direct carbon replica of the external
pore of a Kozo bast fiber as viewed from surface of the C layer, in a Kozo bast fiber
the exterior surface, showing the C layer showing the compression failure.

through the pore.



