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Hiroshi Harapa and Yukio Mivazaxr: Electron-microscopic
Observation of Compression Wood.
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Résumé

Electron microscopic method has been used in the examination of the
earlywood cell wall of Compression Wood tracheids from ‘“ HINOKI >’ (Chamaecy-
paris obtusa) and “ AKAMATSU” (Pinus densiflora). By the observation of
the 1-(collodium, Cr-shadowed) or the 2-(methylmetaacrylate-Al, Cr-shadwed)
replica it has shown that the diagramatic representation of the fibrillar
orientation in the primary and the secondary wall of a Compression Wood
tracheid presumed by the optical method in the past (for instance Wardrop and
Dadswell (1950) etc.) was genellary right.

That is—

1) In the primary wall of a tracheid fibrils show the meshlike structure.
(Fig. 11, 12, 13.)

2) The secondary wall of a tracheid consists of two layers. In the outer
layer of the secondary wall fibrils are inclined at a large angle (abot 80°) to
the longitudinal axis of a tracheid, and in the inner layer fibrils are inclined at
a comparatively smaller angle (about 35°). And in the inner layer of the
secondary wall of a tracheid fibrills orient in the same way as the orientation of

the marked, longitudinally spiral striations which are characteristic of Compression
Wood tracheids. (Fig. 6, 7, 8, 9, 10.)

3) The inner surface of a tracheid wall shows the particle structure. (Fig.
3, 4.)

4) At the pit-boder of a tracheid fibrils show a circular orientation and
they deflect around the border of pit. (Fig. 15, 16, 17.)

5) In the pit-menbrane fibrils orient radially from the torus. (Fig. 18, 19.)
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Fig. 1. e ¥FHMO7 7 (A) L EH (B) MEE & o8, b B, T AU,
X600 (““HINOKI” (Chamaecyparis obutusa). Compression Wood tracheid (A) and
normal wood tracheid (B) of earlywood. Transverse section (upper) and radial
longitudinal section (lower).).

Fig. 2. o077 (A), EH (B) MEEROMERMN, P: 5 1AM, Si, S, S;: 4
2 REED S} o Iz S AJE (Wardrop & Dadswell (1950) 1=k %). (Diagramatic represen-
tation of the cell wall organization in a Compression Wood tracheid (A) and a mormal
wood tracheid (B). P: Primary wall, S;, S,, S3: The outer, the central and the inner
layer in the secondary wall. (By Wardrop and Dadswell 1950).).

Fig. 3. v 7 %7 7 M {ES ORGHNTE ; NEBEE YR, %6600 (‘““Hivok:” (Chamae-
cyparis obtusa)—Radial longitudinal section of a earlywood tracheid of Compression
Wood showing the inner surface of a tracheid.).

Fig. 4. 7%=y 7 7FH(EE ORI, Fig. 3 KR, Xx5900 (*“ AKAMATSU ™’
(Pinus deunsiflora)—Radial longitudinal section of a earlywood tracheid of Compression
Wood showing the same structure as shown in Fig. 3.).

Fig. 5. v/ *FH{REEOKMGRTE; MEEORRKESEY RT, x11800 (““HINOKT”"—
Radial longitudinal section of a earlywood tracheid of normal wood showing the particle
structure in the inner surface of a tracheid wall.).

Fig. 6. v 7 %7 7 HEPEEEIROBSHETE ; 552 KIENEICRT 5 7 4 779 A pEFeRF B
RS A o w4, <9600 (“ HiNoKr’—Radial longitudinal section of a early-
wood tracheid of Compression Wood showing the fiblillar orientation of the inner layer
in the secondary wall arranged parallel to the helical striations.).

Fig. 7. v/ %, Fig. 6 IcAL; #H2RBMECRTS 74 790 P55 &R+, x10200
(““ HINOKT ”’—The same section as shown in Fig. 6. showing the fibrillar orientation
of the outer layer in the secondary wall.).

Fig. 8. v, %, Fig. 6 R ; #2 KESNEHRN CTRED —23 R L T B R %
4.  x11900 (“ HINOKI”—The same section as shown in Fig. 6. showing the
stripping and upsetting appearance in a part of wall.).

Fig. 9. 7 3= Y7 7HEH{REE OBSHENTE ; 552 RESVECRTS 714 7V A 851273
X 7700 (‘“ AKAMATSU ~’—Radial longitudinal section of a earlywood tracheid of Com-
pression Wood showing the fibrillar orientation of the outer layer in the secondary
wall.) . '

Fig. 10. v =21 v = RKE T LI/ 27 7 HEBHEEOKE, x10300 (* HINOKT ~'—
The outer surface of a earlywood tracheid of Compression Wood separated by Schultze’s
macerating mixture.).

Fig. 11. v 7 ¥ 7 7 FHEEE O BERETE; 81 ARCRTS 74 79 0 855 % 71,
x 11300 (“ HINOKI *’—Radial longitudinal section of a earlywood tracheid of Compression
Wood showing the fibrillar orientation in the primary wall.)

Fig. 12. 7A=Y D757 757+ A0 7OFMGEEOXRME; 4 1 KEOHEE AT, (“Axa-
MATSU”—The outer surface of a earlywood tracheid of Compression Wood obtained from
Kraft’s Pulp showing the fine structure in the primary wall.) x11500.

Fig. 13. Fig. 12 @ . (The same structure as shown in Fig. 12.). x8700
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Fig. 4. 7H~YDr 37+ 7OFMEEEEORT; 1807 + 7V A P55 RT.
x 10500 (‘“ AKAMATSU ”’—The outer surface of a earlywood tracheid of normal wood
obtained from Kraft’s Pulp showing the same structure as shown in Fig. 13.).

Fig. 15. v/ % 7 7 M {CEE ORI  BEURES (82 RIBAME) %R$. %4500
(‘“ HiNoKI ”’—Radial longitudinal section of a earlywood tracheid of Compression Wood
showing the pit-boder (the outer layer in the secondary wall.).

Fig. 16. /%, Fig. 15 R U ; BILREHRILICRG 5 7 4 79 A P51 (85 2 KIESVE) %
7%, %4500 (‘“‘“HINOKI’’—The same section as shown in Fig. 15. showing the fibrillar
orientation about the pit-boder (the outer layer in the secondary wall).).

Fig. 17. and Fig. 18. v, %, Fig 15 KR U ; BFURHRECIBIEO — xR X 4900
and x6800 (‘“HINOK!’—The same section as shown in Fig. 15. showing the pit-boder
and a part of the pit-membrane.).

Fig. 19. v, ¥, Fig. 15 TR U ; FBEZ R+, %6200 (‘“Hixokr’’—The same section
as shown in Fig. 15. showing the pit-membrane.).

Fig. 20. = 3 @ *spider-like torus” FfX (1931) 1{k3), (‘““Momr’’ (Abies firma)
showing the spiderlike torus. (By Kaneshi 1931).

Fig. 21. v /7 ¥EH{EEEE OFSHUNTE ; MEERRCHNEIR 2R/t x10900 (‘“HINOKI—
Radial longitudinal section of a earlywood tracheid of normal wood showing the inner
surface and the inner apearture of a tracheid.).

Fig. 22. 7%=y 7 7 HEH{CEEROGE ; 5 1 ABGECH 2 RESNECRG S 74 7y
OFWE %79, x10000 (‘“ AKAMATSU ’;—Longitudinal section of a earlywood tracheid
showing the transverse section of the fibrils in the primary wall and the outer layer in
the secondary wall.).

Fig. 23. v 7 %7 FHEM{GEZ OB, %3700 (‘‘HIiNoKr’’—Transverse section of a

earlywood tracheid of Compression Wood.).
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