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Ultrastructure of expanding ray parenchyma cell wall

in poplar (Populus koreana REHD.)

Tomoyuki Fujii, Hiroshi HARADA and Hiroshi SAIKI
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Xylem Fig. 4. Diagrammatic representation of
* - dissected cell wall during the
surface growth of ray parenchyma
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Fig. 1. The relation between the distance from the ray cells showing the image pattern
initial and the radial length of each differentiating of microfibrillar orientation in
ray parenchyma cell. each section (C: transverse, T:
O cells in the central part of a ray parenchyma tangential, R: radial). IS: inter-

X : cells in the marginal part of a ray parenchyma cellular space
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Résumé

The texture of microfibrils in the primary wall of ray parenchyma cell in poplar (Populus
koreana REHD.) during surface growth was electron-microscopically investigated with the
replication and ultrathinsectioning techniques.

A ray parenchyma cell elongated remarkably in the radial direction during the differen-
tiation from the ray initial, and the fully elongated cell was about ten times longer than
the ray initial (Fig. 1). During elongation, however, there was little change in the thick-
ness of the wall. Moreover the microfibrillar orientation remained constant in spite of
considerable expansion of the wall; that is, throughout the differentiation of the cell the
microfibrils of the inner part formed a transversely oriented mesh, and on passing outwards
they became more randomly disposed, and then in the outer part of the wall they lay
nearly parallel to the cell axis (Figs. 2 and 3).

This result is consisted with the multl net growth hypothesis proposed by ROELOFSEN

D
and HouwiNk, and explained by PRESTON with some modifications.
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Fig. 2. Radial oblique sections
of the radial wall in
elongating ray parenchy-
ma cells ; negatively stain-
ed with uranyl acetate.
Upper, middle and lower
sides in the photo show
the inner, central and
outer parts in the cell wall
respectively. White lines
show the microfibrillar
orientation in each part
of the cell wall. a: at the
beginning of growth, b:
in the maximum elonga-
tion zone.
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Fig. 3. Direct carbon replicas of the lumen surfaces of radial walls in elongating ray
parenchyma cells show the microfibrils which form transversely oriented meshes.
a: at the beginning of growth, b: in the maximum elongation zone c: at the

end of growth.
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Fig. 5. Tangential section of an elongating ray parenchyma cell; fixed in gultaraldehyde
and post-stained in osmium teroxide, uranyl acetate and lead citrate. Area of the
micrograph correspond to the part surrounded by broken lines in Fig. 4. A granular
pattern shown in the outer part of the wall in A was changed into a streak pattern
in B by inclining to the direction of arrow in the electron microscope with goniostage.
Accordingly it is clear that the granular and streak patterns show the orientation of
microfibrils. 1S : intercellular space Lu: lumen

Fig. 6. Similar to Fig. 5 but ray parenchyma cells (RP) which are adjacent to the cell wall
of axial elements (A). The central part of each double wall, that is the outer part
of the cell walls, shows the granular pattern and the inner part shows the streak
pattern. The wall thickness and the ratio of the width of granular and streak pat-
tern to the wall thickness in each cell wall change little. a: at the beginning of
growth, b: in the maximum elongation zone, c: at the end of growth



