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Chemical Composition of Vestures and Warts Examined by

Selective Extraction on Ultrathin Sections
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Table 1. Chemical treatmeants of ultrathin sections for selective
removal of wall materials

Treatments Pi-Pd Grid

Mayer's | NaGI0, | (NHQ.G0.|  KOH HF Shadow Used
x E Cu
# # * Au
# E3 #® Cu
* % * # Au
# % E Cu
£ sk i ® Au
¥ * ® # Cu
# # Cu
E ES Mo
* i # Mo

Mayer's solution: for removal of embedding epoxy medium

acidified NaClOg: 80°C, 1-4 hr. for delignification

0.5% (NHp. C:04:80°C, 1-4 hr. for removal of pectic substances

24% KOH: room temp.,1 hr. for romoval of hemicelluloses

55% HE : room temp., 8~43 hr. for removal of polysaccharides (lignin skeleton)
Treatments applied are marked by the symbol =.
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Table 2. Effects of removal treatments of cell wall components in
Robinia pseudoacacia L.

de-eomponent treatments vestures 1L Sy S Sa
NaCi0. ’ ok b + + 4
KoH b - + + +
NaClO.-KOH R s o s ++
(NH 20,04 ‘ -+ - — — —
NaCl0s- (NH ) C,0, i bk 4 g 4
HR — — Ees b s
Notes: IL : intercellular layer
Sy, S, 83: seondary wall layers
bk : completely removed
e ¢ remarkably removed
4 : moderately removed
+ : slightly removed

- : almost unchanged

Table 3. Effects of removal treatments of cell wall components in
Thuja orienialis L.

de-component treatments warts 1L Sy Sa Ss
NaCli0g i+ ok 4 A N
KOH -+ - -+ e o
NaCl0,~KOH F— e 4 o -
(NH)5C204 - - - - -
NaClOg-(NH,)4C,0, . - e — — —
(NH,),C,0,~-K0H 4 — - 4 e
HF - - . + T
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Résumé

Chemical compositions of vestures and warts were examined by means of de-component
treatments of the ultrathin sections. The current year wood blocks of Robinia pseudoacacie
L., and Albizic julibrissin Durazz., which were offered for the examination of vestures,
and Thuje orientalis L. for the warts were embedded in epoxy resin after the GA-OsOs
or GA-KMnO, fixations. Transverse sections of ca. 100nm thick were sliced successively
from the specimen bloek and the main part of them were washed with several reagents
for removal of cell wall components after the de-embedding of epoxy resin® (Table 1),
and the rest was post-stained with lead citrate. The effects of these de-component
treatments were examined under TEM, and summarized in Tables 2 and 8.

(1) Both vestures and warts were etched moderately by the treatment of either
NaClOs or KOH (Figs. 5, 6. 7, 8), whereas they were removed completely by the
combinated treatment of them. Therefore, the main components of vestures and warts
are thought to be lignin and hemicelluloses.

(2) Since the vestures were removed moderately by the treatment of (NH4)2C204
after NaClQ: (Fig.9), a small amount of peetic substances are thought to be contained
in vestures. On the contrary, suech effects were not observed in warts.

(8) After the treatments of (NH,):Cp0:-KOH, “warts” and “warty membrane” were
discerded in the warty layer (Fig. 10). The warts were not covered with the membrane,
but they simply adhered to it.

(4) The density of the vestures and the warts was almost unchanged by the HF
treatment, and porous structure observed in the secondary wall was not detected in the
vestures (Figs. 11, 12). Based on the observations, it was concluded that the fibrillar
cellulose does not exist in the vestures and the warts.

(5) As to the vesture-like projections on the lumen surface in Albizie vessel, the same
effect as the vestures were noticed. Judging from their morphological resembrance (Fig. 2)
and the similarity in chemiecal components, the projection also ean be called a “vesture”.



Pig. 1 Robinie pseudoucacie. Scannnig electron
mierograph of vestuves (arrows).

Thuja orientalis, GA-KMnQg fixed and
Pb stained. Lots of large warts and
membranes which are stained intensely
are seen on the inmer surface of
tracheid walls.

Robinta pseudoacecia. NaClO, for 4 hr.
Vestures (arrows) are removed consi-
derably as compared with the secondary
wall.

Fig. 2 Albizia julibrissin. Late wood. Scanning
electron micrograph of vestured pits
and vesture-like projections of the inner
surface of a vessel wall,

HT

Fig. 4 Robinie pseudoacacie. GA-KMnQ; fixed
and Pb stained. Cell organella are still
diseerned in an upper vessel, but the
eytoplasm disappears in a lower vessel
and the vestures are stained more in-

tensely than the secondary wall,

Fig. 6 Thuja orientalis, NaClQ, for 5 hr, The
fibrillar texture is seen at the secondary
wall, whereas warts are non-fibrillar.



Fig. 7 Robinie pseuwdoacacie. KOH for 1 hr. Fig. 8 Thuja orientalis, KOH for | hr. 8 is
The base part of vestures {(arrows), removed moderately, so the warty layer
where the vestures are adjacent to the (warts and warty membrane) becomes
pit border, is often removed selectively. relieved (arrows).

s

Fig. 9 Robinia psendoecacia. NaClQy for I hr, Pig. 10 Thuja orientalis. (NH),Ce04 for 1 hr.

—(NH)Cs0, for 1 hr. An'intercellular —KOH for I hr. “Warts(arrows)” and
layer (IL) and a cell eorner (C) are “warty membrane (wm)” can be distin-
removed remarkably, and vestures are guished in a warty layer. Warts simply
also removed as compared with the adhered to the warty membrane.

seeondary wall (arrow).
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: ' : Fig. 12 Thuja orientelis. HF for 35 hr. Non-
Fig. 11 Albizie julibrissin. HF for 18 hr. Non- shadow-casting. Secondary walls becomes
i shadow-casting. Secondary walls become porous, while warts (arrows) are non-
porous, while vestures (arrows) are porous. The warts and the intercellular

still non-porous. layer keep “high electron density”.






