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Tensile Fracture Modes of Single Coniferous Tracheids
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Résumé

In this study, the tensile fracture modes of single coniferous latewood tracheids obtained
by various defibrating methods were investigated using a scanning electron microscope.
The results obtained are as follows :

1)- The P and S, layers whose fibrils wound flat-helically were split along the fibril
orientation, showing loosened fibrillar structure (photo 1), and the fracture surface of S,
layer whose fibrils were oriented almost parallel to the fiber axis was smooth and /or
splintery (photos 2, 3, 4, 5, 6 and 7).

2) On the fracture surface of the delignified latewood tracheid of Pinus densiflora,
many concentric streaks, cracks and thin layers were found (photos 8, 9 and 10).

3) A single tracheid prepared by removing lignin and hemicellulose looked like a
cyindrical tube. The fracture surface of this tracheid wall was very smooth, and the plane
of the fracture surface was oblique to the fiber axis (photos 14 and 15).

4) At the broken end of the tracheid prepared by using the water-softening method,
long splinters were observed (photo 11).



Photo. 1 Scanning electron micrograph of Photo 2. Scanning elertron microgaph of
the typical fracture mode in the P-S, the typical broken end of the delignified
layers of Pinus densiflora, showing the single tracheid of Cryptomeria japonica,
layers split along the fibril orientation. showing both smooth-and splintery-frac-

tured modes

Photo 3. Scanning electron micrograph of Photo 4. Enlarged view of the smooth-frac-
the typical broken end of the delignified tured surface of Cryptomeria japonica, show-
single tracheid of Pinus densiflora. ing the granullar structure.
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Photo 5. Micrograph of the same surface Photo 6. The splintery-fractured mode of the
as shown in Photo 4, showing the minute delignified single tracheid of Cryptomeria
splintery structure japonica, showing the “fork-like” splinters

Photo 7. Micrograph of similar portion to Photo 8. Enlarged view of the fracure sur-

that shown in photo 6, showing the face of the delignified sigle tracheid of
“tongue-like” splinters. Pinus densiflora, showing many concentric

streaks.



Photo 9. Micrograph of the same surface as Photo 10. Micrograph of the same surface
shown in Photo 8, showing the concentric as shown in Photo 8, showing the concen-
cracks. tric thin layers which may be called lame-

llae.

Photo 11. Scanning electron micrograph of Photo 12. Enlarged view of the split surface
the broken end of the single tracheid pre- of the water-softened cell wall of Pinus
pared by using the water-softening method densiflora.

of Pinus densiflora. Note the long splinters.



Photo 13. Micrograph of a similav surface
as shown in photo 12, showing the split
surface of the delignified cell wall of Pinus

densiflora

Photo 15. Enlarged view of the same surface

as shown in Photo 14.

Photo 14. Scanning electron micrograph of

the typical fracture mode of the single
tracheid prepared by removing both lignin
and hemicellulose. The cross sectional
shape is nearly round, and the fracture

surface is smooth.



