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The cell wall maturation in moso-bamboo (Phyllostachys pubescens Mazel)
and the occurrence of peroxidase related to the lignification.

Shigemichi MAJIMA, Minoru FUJITA and Hiroshi SAIKI
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Table 1.  Sample data of Phyllostachys pubescens Mazel.

Sample name Apr.C, |May.C.|Jun.C. | Jul.C. [Aug.C, | Oct.C. | 2yr.C.
Date of sampling ("90) 5/2 6/2 7/2 8/2 9/11 | 11/1 | 10/13
Culm height {cm) 389 1470 1507 1255 1420 1510 1328
| 15th node height (em) 194 247 297 219 335 262 199
g 14th node height {cm) 174 220 269 188 301 236 176
‘g 15th internode length {cm) 20 27 28 31 34 26 23
5|_Culm diameter {cm) 16.6 11.8 | 13.2 9.4 8.8 12,0 9.2
™! Culm wall thickness (mm) 10.6 9.0 | 11.3 9.1 9.7 8.4 | 10.2

% 15th internode is internode between 14th and 15th node from the base.
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Figs. 1-3 Cross-sectional views of a developing vascular bundle at the middle of
the culm thickness on April Culm (1), May Culm (2) and July Culm
(3), respectively. Series a are stained with Phloroglucin-HCl to de-
tect the cell wall thickning and lignification, while the peroxidase dis-
tribution are traced in series b stained with SYR. Arrow in Fig. la
shows the thickened and lignified annular vessel, and in Fig. 3b shows
the reaction in proto phloem by SYR. Abbrevietions: Bf {bundle sheath
fiber) , GP (ground-tissue parenchyma) , MP (meta phloem) , PP
(proto phloem), PX (proto xylem), rv (reticulate vessel).
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Résumé

The relation between cell wall thickening and lignification were examined on various types of
cells of bamboo culms being collected from the 15th internode every months from Spring (Table
1). Peroxidase (PO) activity was obsereved on the cells by histochemical methods using some
substrates such as syringaldazine (SYR) which is expected to be specific to the lignification-PO.
On the other hand, three types of POs, namely, cytoplasmic, lightly cell wall-bound and strongly
cell wall-bound ones, which were extracted from the culms, were characterized by electrophoretic
and spectrophotometric assays.

According to the microscopic observation, the maturation of annular vessels has already com-
pleted in the April culm on which elongation of the observed position has stopped, whereas walls
of reticulate vessels was thickened in April and lignified in May. The cell wall thickening of the
bundle sheath fibers started from the inner (vascular) -side on April and proceeded to the outer
(parenchyma) -side by the end of July. Increase of lignin content on each cell wall was shown to
be delayed about one month from the thickening (Fig. 2a). PO activity with syringaldazine
(SYR-PO) was stained clearly on the intercellular layer of fibers at the just-begining of cell wall
thick'ening preceding one month to the initiation of lignification (Fig. 1b and 2a). While paren-
chyma cells of the ground tissue have thickened their wall from July to October, the lignification
was delayed one month or more to the thickening, as well the case of fibers. SYR-PO was
already detected on the April culm and decreased at the begining of the lignification.

According to the electrophoretic and spectrophotometric assays, some PO isoenzymes seem to
be related to the lignification of fibers and parenchyma cells, and the change of quantity of cell
wall-bound POs was also consistent with the histochemical observation. Judging from these

results, SYR-PO is strongly suggested to be participated in the lignification not on the secondary



wall but on the intercellular layer.





