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Cell Wall Organization of Softwood Tracheids through

the Microdissection Technique

Shogo OKUMURA, Hiroshi HARADA and Hiroshi SAIKI
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Figure Schematic outline of the microdissection
procedure.
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Résumé

The microdissection technique for a single tracheid, originated by DunniNe (1968,
1969), was further developed in order to observe simultaneously both radial and tangential
walls at an even level, along the length of an individual tracheid. Mature or partially .
differentiated earlywood tracheids were isolated by chemical treatment with Jeffrey’s
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solution and then freeze-dried. They were pressed onto the surface of dried rubber
cement (Neoprene W) (Figure, a). The upper side of the tracheid wall was slit open
with a knife, which was made in the same manner as described by Dunnine (1969).
The slit tracheid was then spread out flat with the knife edge and a glass needle, exposing
the lumen surface (Figure, b and c). The knife and glass needle were controlled with
a micromanipulator. The flattened tracheids were either mounted, without further
treatment, in Canada balsam for optical microscopy (Photos. 1 and 3); were coated with
carbon and gold for scanning electron microscopy (Photo. 2); or were replicated with the
two-step method (ethylmethacrylate-carbon, Pt-Pd shadowed) for direct observation
of microfibril orientation.

Through this technique the microfibril orientation in the Ss layer of radial walls and
that of tangential walls were compared within an individual earlywood tracheid. From
observations of replicas (Photos. 5 and 6), the major extinction position between crossed
nicols (Photo. 7), and the cavities produced by soft-rot fungi (Photo. 8), it was found
that in the central region of the tracheid there were few differences in the microfibril
angle between the unpitted radial wall and the neibouring tangential wall. On the
other hand the pitted radial wall, particularly towards the cell tips, showed a greater
angle than the adjacent tangential wall. The difference was estimated to be 15-20
degrees, based on the major extinction position (Photo. 7).
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Photo. 1. An earlywood tracheid of Cryptmeria japonica D. Don, showing the
flattened wall (a) in the region close to the tip, and (b) in the central
region of the same tracheid. (phase contrast)

Photo. 2. Scanning electron micrograph of an earlywood tracheid
of Pinus densiflora SIEB. et Zucc. in the S; layer deposition.
Note the pit aperture taking larger diameter than mature one,

and the tears (arrows) perpendicular to tracheid axis.
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Photo. 3. An earlywood tracheid of Thuja Photo. 4. A ray parenchyma cell of Pinus
orientalis L. decayed heavily with soft-rot densiflora  SieB. et Zucc. showing the
fungi, showing the flattened wall as com- “window frame-like’’ thickening surround-
pared with the non-dissected part (upper ing the window-like pit. (phase contrast)

half’). (phase contrast)

Photo. 5. Electron micrograph of the inner surface of an earlywood tracheid
of Pinus densifora StEB. et Zucc. in the Sy layer deposition, showing the
unpitted radial wall (R) and the tangential wall (T). Note the uniform
orientation of microfibrils throughout both the walls.



Photo. 6. Similar to Photo. 5, but showing the pitted radial and the tangential wall. Compare the two
Pinus densiflora S1EB. et Zucc.

arrows which indicate the major direction of microfibrils on each part.
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Photo. 7. An earlywood tracheid of Cryptomeria japonica D. DoN photographed
between crossed nicols.
(a) Polalizer 11.0° to tracheid axis. All walls except the pitted radial
wall are in extinction.
(b) Polalizer 28.3° to tracheid axis. ~The radial wall in the vicinity of
the bordered pit is in extinction.

Photo. 8. An earlywood tracheid of Thwa orientalis L. decayed (a) lightly, (b)
heavily by soft-rot fungi. Note that the produced cavities deviate more
from tracheid axis near bodered pits.



