221

Populus euvamericana o
BllRD THMOY I o BOREE

HE & -A/fH0 B -EERE
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Electron micrograph of a transeverse sec-
tion in tension wood showing I, P, S,
S, and the gelatinous layer (G) in a fiber.

Fig. 1. Electron micrograph of a transverse section
in normal wood showing the intercellular
layer (I), the primary wall (P) and the
layers (S;, S; and S3) of the secondary

wall in wood fibers.

f

Fig. 3. As in Fig. 2. but showing the isolation
of G from S,.

L

showing the micrograph

i

. but

Fig. 4. As in Fig. 2
of replica.
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Fig. 5. Cellulose microfibrils of G stained negatively with PTA.
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Fig. 6. X-ray diffraction curves of G in tension
wood (dot line) and normal wood (solid
line).
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of cellulose in the gelatinous layer of tension wood and normal wood
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Fig. 7. Infrared spectra of G in tension wood (dot line) and normal
wood (solid line).
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Résumé

Ultrastructure of the gelatinous layer of tension wood fibers in Populus euramericana bas been
investigated using the techniques of electron microscopy, X-ray diffraction and infrared spectroscopy.
The experimental specimens of gelatinous layers have been isolated from fibers using the methods reported
by Norberg and Meier®.

In the tension wood fibers examined, the inner thick “gelatinous™ layer exists instead of the inner
layer (S3) of the normal three-layered structure of the secondary wall (Figs. 1~4). It has been shown
from electron microscopic observation of cellulose microfibrils of the gelatinous layer which were negatively
stained that no paracrystalline regions are present in the longitudinal direction of the microfibrils and
that the width of microfibrils is measured to be ca. 50~70A (Fig. 5). It has been also estimated from
the line broadening of X-ray diffraction that the breadth of the crystalline regions (micelles) is 37A and
that the degree of crystallinity of cellulose is 60% (Fig. 6 and Table). Evidence that the gelatinous
layer has little lignin and is composed of cellulose of high degree of crystallinity, has been obtained by

means of infrared spectroscopic studies (Fig. 7).



