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The Ultrastructure of Vessel Wall in Certain Species of Dipterocarpaceae Wood

Katsuji YAMANAKA and Hiroshi HARADA
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Fig. 4.

Fig. 3. Tangile (Shorea poly-
sperma). A oblique trans-
verse section of a vessel,

2. White lauan (Pentacme contorta). As photographed without
in Fig. 1 but photographed section embedding material and
stained with KMnOy, showing the shadowed with Pt-Pd.
organization of the secondary wall Showing the same struc-
consisted of alternate layers. ture as shown in Fig. 2.

lumen side

vessel axis

Red lauan (Shorea negro-
sensis). A longitudinal section
of a delignified vessel, show-
ing the same structure as
shown in Fig. 3.

Fig. 5. Red lauan (Shorea negrosensis). Schematic
representation of cell wall organization of a
vessel.
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a
Fig. 7. Bagtikan (Parashorea plicata). A replica
of the surface of a vessel, showing the
surface view of a vestured pit.
b

Fig. 9. Kapur (Dryobalanops aromatica).
a. A transverse section through a vessel, show-

Fig. 8. White lauan (Pentacme contorta). A ing the vestured bordered pit pair between a
transverse section of a vessel, showing vessel (upper) and a tracheid (lower).
the sectional view of a vestured pit of b. A replica of the inner surface of a vessel,
half-bordered pit pair between a vessel showing the surface view of the vesture over-

(upper) and a ray parenchyma cell (lower). flowed into vessel lumen from pit chamber.
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Tangile (Shorea polysperma). A transverse
section of vessel, showing vesture filled up
with resinous substance (arrow).

R : ray parenchyma cell.

Fig. 12. Bagtikan (Parashorea pli-
cata). A transverse sec-
tion of tracheids showing
the structure of the ve-
stured pit between two
tracheids.

Fig. 11. Bagtikan (Parashorea plicata). A transverse
section of vestured pit between a vessel
and a tracheid, showing the vesture existed
in vessel pit and on the vessel wall.



R DT 5

29 AL O RSl & I NEEDO A L ZH T
s EnEAH I,
3) F
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sperma). A oblique trans-
verse section of a vessel,
tylosis (T) adhered to the
vessel wall.

Red lauan (Shw ea negrosensis). A replica
of the outer surface of the tylosis after
delignification, showing the randomly ori-
entated microfibrils typical of the primary
wall.
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Tangile (Shorea polysperma). A trans-
verse section of a vessel, showing the
lamellated tylosis (T) with resinous sub-
stance (r).

. Bagtikan (Parashorea plicata). As in a,

showing the similar structure to a.
T : tylosis, r: resinous substance.

Fig. 16. Tangile (Shorea polysperma). A trans-
verse section of a vessel and ray paren-
chyma cell, showing the tylosis-forming
or protective layer (arrow).
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Résumé

Information about the cell wall organization of vessels in wood of the Dipterocarpaceae is of interest in
relation to the making of pulp and paper from this wood. Vestured pitting and tyloses are additional signi-
ficant anatomical features of the wood from this family. In this paper, the organization of vessel walls and
the ultrastructure of vestured pits and tyloses in nine representative species of this family were studied
using electron microscopy of ultra-thin sections and replicas.

The organization of the secondary wall in vessels of five species (Shorea negresensis, S. polysperma, S.
almon, S. squamata and Pentacme contorta) is different from that developed S, S; and Sy layers. Instead
it has an extreme complexity of organization (Fig. 1 a and b). Viewed in transverse section, vessels formed
in such species have a secondary wall consisting of alternate layers in which a number of lamellae corre-
sponding to the width of a microfibril are arranged in parallel and reversal fashion with respect to the
surface of the vessel wall. This is illustrated in Fig. 2. The vestured pits of Pentacme contorta and
Dryobalanops aromasica have vestures which overflow into the vessel lumen from the pit chamber (Fig. 9,
but in other species this type of vesture is not characteristic as the feature for the identification of these
species. Vestures are also present in the bordered pits of tracheids (Fig. 12).

Moreover, the ultrastructure of tyloses in such species is characterised by the presence of resinous mate-

rial (Fig. 14).



