209

U A LR IC X B E B AR O
) 7 =

J?‘]:": )\\___. ° /J\m L ° {éﬁ{u }}éi

The Distribution of Lignin in Vessel Walls after Treatments

on Ultrathin Sections

Kyoji KisHi, Hiroshi HARADA and Hiroshi SAIKI
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Table 1. Samples examined®

Three-layer structure One-layer structure Multilayer structure
Buna (Fagus erenate Blume) Kuri (Castanee crenate Sieh. & | Tabunoki (Machilus thunbergii
Zuee.) early wood Sieb. & Zuece.)
Ttayakaede (Acer mone Maxim.) | Harunive (Ulmus davidione Arakashi (Quercus glouce
Planch. var japoniea Thunb.)
(Rehd.) Nakai) early
wood
Shinanoki (Tilia japonica (Miq.) | Mizunara (Quercus crispule Yachidamo (Fraxinus mandshurice
Simk.) Blume) early wood Rupr.) late wood
Doronoki (Populus Mazimowiczii [Yamaguwa (Morus bombyeis Sawagurumi (Plerocarye rhotfolic
Henry) Koidz.) early wood Sieb. & Zuce.)
Aogiri (Firmiene simplez (Linn.)
W.F, Wight) late wood

* Three types of standard layered struetures of vessel secondary walls
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Résumé

Three types of the layered structure are present in vessel secondary walls; i.e. three,
one and multilayered structures. In this paper the lignin distribution across vessel
walls was studied in each species of these three types by using an ultraviolet mieroscope,
and examing by electron microsecope of the ultrathin section treated with hydrofluoric
acid, sodium chlorite, and post-stained with potassium permanganate.

The lignin concentration of vessels was higher than that of wood fibers, and was
comparable or somewhat higher compared to that of parenchyma. The lignin distribution
across vessel walls was much the same among three types. The lignin was highly
concentrated in the intercellular layers and then decreased in the primary walls, The
secondary walls showed low and uniform lignin distribution.

Fig. 1 Adcer mono Maxim. Transverse section treated with 55% HF showing highly
lignified vessel (V) and axial parenchyma (Ap). Note that microfibrillar
orientations of 8, S, and §; are flat, steep and flat heilx, respectively, F:
wood fiber
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Fugus crenate Blume. Electron micrographs
of vessel walls (V) unstained (1), treated
with HF (1) and NaClO, (d), post-stained
with KMnO; (C) and UV  mierograph
(¢)., The secondary wall of vessel has a
uniform lignin concentraton in b, d and e,
but non-uniform electron density across
the secondary wall is shown in a and c.
Ap: axial parenchyma, P: primary wall,
T : intercellular layer



Fig. 3 Cuasenes crenafe Sieb. & Zuce. Eleetron micrographs of vessels treated with
HF (a)y, and NaClO, (e), and post-stained with KMnO; (b). Note that the
lignin concentration across the vessel wall is similar to Fig, 2. Ty : tylosis,
T: wvasicentric tracheid, Ap : axial parenchyma, P : primary wall, I:
intercellular layer
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Machilus thunbergii Sieb. & Zuee. Electron
micrographs of vessel walls unstained (a),
treated with HEF (b) and post-stained
with KMnOy (e, d) and UV  micrograph
of a vessel wall (e). The secondary
wall of the vessel has a uniform lignin
concentration in b and e, but irrespective
of the lignin concentration wvon-uniform
electron density is shown in o and e
Enlargement of a part of ¢ is shown in
d showing lod-like pattern of mierofibrils
in the eletron dense band, and dot-like
pattern of mierofibrils in the electron
transparent band.





