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Cell Wall Organization of Gelatinous Fibers in Tension Wood
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. Table The secondary wall layers of gelatinous fibers in tension wood.
o X5 lEEs —
 EECHHbRD Species | becondéry wa%l of
1 1 gelatinous fiber
- 30T, ThEh i
. Fig.5 BIV6T Fagaceae |
B AFHC % Fagus crenata Brume ‘ S1+S2+G
- - Quercus serrata THUNB. ! S1+S:2:+G
D DRRITHE;
p 2 & %%L Castanea crenata SikB.et Zucc. S1+S:2+G
i rERECERGTS Ulmaceae
bILhbh b, Ulmus parvifolia Jacq. S1+S2+G
- PN
“Q%D S1 D Zelkova serrata (Tiuns) Makino S1+S2+G
- AR ELCGO Celtis sinensis Pers. var. j S1+S2+(S3) +G
KR DTl Japonica (Praxci) N akal | S1+824G
<, BITERE»R Aphananthe aspera (Thins) Praxci S1+S:4+G
»bh b (Fig. 5, Cercidiphyllaceae { S1+G
7RIV 8 D& Cercidiphylum japonicum SIEB. S1+S+G
e, T BITE et Zucc.
= Magnoliaceae
PO, % Magnol
R 2T G BT Liriodendron tulipifera L. % 1
LTW3BDT, S, Leguminosae ;
NI T Robinia pseudo-acacia LINN. ‘ S1+S:+G
. ippocastanaceace |
L3 B0nHEY e 1
LEZF Uil Aesculus turbinata BLUME S1+S2+G
- Oleaceae
73 V4 =5 T~
7T (St Fraxinus Sieboldiana BLUME Si+G
S:+G) DOHERD
€7 F LT % Gelatinous fibers could net be found in the upper side wood of branches.
L, ($:+6G) 0
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FIRPEIE BT (S:1+S5:+6) BoBa, Quercus robur L 5 EEMTG AR 267
RZORAETIREDLNILWT, GHEBM TIIREZHE L ) BROBH L& e 5FBER LI, (S
+G) BoEE, Fig. 12 HLGHAMINBARIEL T A EEZ T, LALGHAKREL TV 2847
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[T 2% (-
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13) NEFHEE : 5D TH DX 7 F Vi OB BRSO T, FAFEERL, (1969
Résumé

Cell wall organization of tension wood gelatinous fibers and its variation within a growth ring were
investigated by light and electron microscopy. Tension wood specimens were taken from crooked shoots
and branches having an eccentric radial growth of twelve hardwood species. In order to examine the
layer structure of the wall ultrathin sections, stained with potassium permanganate and Epon-embedded,
were preferably used to those sections, methacrylate removed and Pt-Pd shadowed.

1) Gelatinous fibers of the S,+S5,+G type were found in tension wood of ten species as shown in
Table. ' ,

2) Gelatinous fibers of the S,+G type were observed in tension wood of Fraxinus Sieboldiana
BLUME and Cercidiphyllum japonicum SIEB. et Zucc. The latter contained two types of gelatinous
fibers, though most of them were of the $;+G type.

3) In tension wood of Celtis sinensis PERS. var. japonica (PLANCH.) NAKAI a number of gelat-
inous fiber walls appeared to be composed of §;+S;+S;+G layers on the cross sections, methacrylate
removed and Pt-Pd shadowed. The layer S; however, could not be confirmed on the sections, stained
with potassium permanganate and Epon-embedded. )

4) Within a growth ring in which gelatinous fibers were of the §,+S;+G type, thickness of the
gelatinous layer decreased in late wood fibers near the terminal. Within a growth ring of the $,+G
type fibers, on the other hand, the gelatinous layer appeared to be lignified from its outer zone in late
wood.

It could not be observed that the fiber wall type altered from a type to another depending on the
positions within a growth ring.

-5) In tension wood of Robinia pseudo-acacia LINN., gelationus layers occasionally contained an
extraordinary sublayer, stained densely with potassium permanganate and distinct in microfibrilar orien-

tation from other parts of the gelatinous layer,
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I : Intercellar layer Fig. 2. Gelatinous fiber wall in Fagus crenata
P : Primary wall BLuME. The secondary wall consists of
S, : Outer layer of the secondary wall S;, S; and G. Electron micrograph of the
S, : Middle Layer of the secondary wall ultrathin cross section, stained with potas-
S : Inner layer of the secondary wall sium permanganate, Epon-embedded [Mn
G : Gelatinous layer cross section],

Fig. 1. Gelatinous fiber wall in Quercus serrata
THUNB. The secondary wall consists of
Sy, S, and G. Electron micrograph of the
ultrathin cross section, methacrylate re-
moved, Pt-Pd shadowed [Pt-Pd cross
section ],

Fig. 4. The secondary wall layers of a gelatinous
fiber in Celtis sinensis PERS. var. japonica
(PrancH.) NakAl Note the boundary

) between S, and G. Existence of Sy can

Fig. 3. Gelatinous fiber wall in Celtis sinensis not be confirmed. [Mn cross section].

PERs. var. japonica (PLANCH.) NAKAIL

A S;-like layer is present between S, and

G. [Pt-Pd cross section].
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Fig. 5. (.3612“”10“5 fiber wall in Fraxinus Szebqld— Fig. 6. Gelatinous fiber wall in Cercidiphyllum
iana BLUME. The secondary wall consists japonicum SIED. et Zucc. The secondary
of S, and G. Arrows indicate a transitional rall consists of S, and G. [Mn cross
zone from S, to G. [Mn cross section], section .

Fig. 7. Longitudinal section of G in Fraxinus Fig. 8. Longitudinal section of G layer in Cerc-

Sieboldiana BLUME. Arrow indicates the idiphyllum japonicum SIED. et ZUCC.
Arrow indicates the transitional zone from
S, to G [Mn tangential section

transitional zone from S, to G. [Mn

tangential section].
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Fig. 9. Photomicrograph of cross section of tens-
ion wood in Cercidiphyllum japonicum
SIED. et Zucc., stained with chlor-zinc-
iodine. Two types of gelatinous fibers, the
S, +S:+G type (A) and the S,+G type

(B), are observed.

Fig. 11. Photomicrograph of cross section of tens-
ion wood in Cercidiphyllum japonicum
SIEB. et Zucc., stained with chlor-zinc-
iodine. Note the transition from the
highly-stained walls in the middle to the
poorly-stained walls near the terminal
of the growth ring. In the latter only
the lumen side zone of the wall is stained
a bluish violet color.

Fig. 10. Gelatinous fiber wall near the terminal
of a growth ring in Zelkova serrata
(THUNB.) MAKINO. [Mn cross section].
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Fig. 12. Gelatinous fiber wall near the terminal Fig. 13. An extraordinary structure of the gelat-
of a growth ring in Cercididiphyllum inous layer found in in Robinia pseudo-
japonicum SIEB. et Zucc. The outer acacia LINN. [Mn cross section].

zone of the gelatinous layer shows high
electron density, suggesting progressive
deposition of lignin. [Mn cross section].

Fig. 14. Enlarged view of the gelatinous layer
illustrated in Fig. 13. The sublayer G,
is distinct from other parts of the gelat-
inous layer by its electron density and
microfibrillar orientation. [Mn cross se-
ction],



