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Stereo-analysis of Morphology of Hardwood Fibers

with Serial Transverse Sections

Takeshi FUITWARA, Hiroshi SAIKI and Minoru FUJITA
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Résumé

Hardwood fibers change their shapes and dimensions with their elongation growth
during differentiation. For sterev-analysis of the fiber form in hardwood, cross-sectional
dimensions of fibers were measured in serial transverse sections, using a digitizer (Gradi-
master U4-30mark II) attached to a personal computer (EPSON PC-286V). The outline
of each fiber cross-section was traced by a graphic pen on a micrograph placed on the
digitizer. Feret’s diameters and perimeters of fiber cross-sections were measured in
each micrograph in a series, and the change of the dimensions along fiber length was
compared with that along a strand of axial parenchyma cells which belong to the same
radial file of the fibers examined.

In the change of radial Feret’s diameter of fibers there was a distinctive feature that
the diameter increased {rom the tip to the central part of fiber (fiber body), and it was
almost constant throughout the part. Wall thickness showed considerable variation along
fiber length, but tangential wall thickness was slightly larger than or almost the same with
radial wall thickness.

Cross-sectional dimensions of the fiber were changed by intrusion of elongating fiber
tips into radial files, In shiojl (Fraxinus spaethiana), the radial Feret’s diameter of the
late wood fiber (largely elongated) was larger than that of the axial parenchyma cell, but
the tangential Feret’s diameter of the former was smaller than of the latter. Since peri-
meters of the two were nearly equal to each other, cell expansion in radial direction didn’t
occur in the late wood fiber, but the fiber was transformed radially by intrusive tips of
other fibers located in the upper or lower position. On the other hand, in the early wood
fiber (less elongated) of shioji the perimeter and radial Feret’s diameter were larger than
those of the axial parenchyma cell. It indicates that the fiber actually expanded in radial

direction.



