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The Variation in the Cell Wall Thickness along the Length
of a Conifer Tracheid

Shogo OKUMURA, Hiroshi HARADA and Hiroshi SAIKI
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Fig. 2 Variation in the Sjlayer area along the
length of latewood tracheid d. The area is deter-
mined with the cut-out method.
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Fig. 4 Variation in the S;-layer thickness and the
diameter along the almost whole length of earlywood
tracheid b-3. Note, in tangential wall, the greater

thickness towards the cell tips than in its mid-region.
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Fig. 3 Diagrammatic representation of the
tangential section and the cross sections
at three different levels, of a latewood
tracheid. Tangential diameter and wall
thickness are drawn based upon the
data obtained from tracheid d (Fig.1).
The drawing of tangential section is
longitudinally shortened.
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Résumé

The thickness variation of the S, layer along the length of a mature tracheid was studied
by serial transverse sectioning to examine the Wardrop’s progressive longitudinal deposition
theory for secondary wall layers. The 1-2 g thick sections were obtained from the epoxy-
embedded materials (Pinus densiflora SiEB. et ZucC.) using a glass knife ; were mounted
on a small piece of glass slide (ca 8X8mm) ; and then were dried. After removing the
embedding medium with KOH saturated ethanol solution, the sections were coated with
carbon and gold and examined in a JSM-U3 scanning electron microscope. Cells were
arbitrarily marked to be followed from section to section.

In a latewood tracheid, the thickness of the S, layer was relatively uniform along the
tracheid length in the tangential wall, whereas in the radial wall it conspicuously decreased
from the mid-region of the tracheid towards its tip (Photo. 2; Fig. 1). The S, layer was
much thicker in the radial wall at the mid-region of a tracheid than in the tangential
one, but the relation reversed near the tips (Figs. 1 and 3). The reduction in thickness
towards the cell tips appeared to be related to the tangential diameter of cells (Fig. 1).
The thickness, in fact, showed a linear relationship to the tangential diameter (Fig. 6).

In an earlywood tracheid, the S, layer did not distinctly reduce the thickness towards
cell tips, but it might show the rather even thickness through the tracheid length,
especially in the radial wall (Photo. 3; Fig. 4). As contrasted with a latewood tracheid,
the S, layer thickness in an earlywood tracheid was greater in the tangential wall through
the whole length than in the radial one (Fig. 4).

Incidentally, the area of the S, layer in the transverse sections also decreased gradually
from the mid-region of the latewood tracheid towards its tip (Fig. 2), and the decrease
was constantly related to the tangential diameter (Fig. 7), while in an earlywood tracheid
it showed a slight decrease only in the close vicinity of the tips (Fig. 5). The reduction
of the S,-layer area was seldom recognized in the region where the tracheid crosses the
ray, though a distinct increase was sometimes observed in an earlywood tracheid (Figs. 2
and 5).

Because of the considerable variation in wall thickness, not only along the tracheid
length; but also between the radial and the tangential wall, the mechanism and the process
for the secondary wall deposition need further examination.
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Photo. 1 Scanning electron micrograph
of the transverse section of the late-
wood of Pinus densiflora Sigs. et Zucc.
The tracheids are marked alphabeti-
cally to be followed from section to
section. Embedding medium has been

removed.

Photo. 2 Scanning electron micrographs of the transverse section of latewood taken at about
500z intervals along the length. The numerals on each micrograph indicate the distance, in
micron, from the initial section. Note that the individual tracheid reduces the radial wall
thickness with the reduction of the tangential diameter, while the tangential wall thickness is

fairly constant.



