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Cell Wall Organization in the Pit Border Region of the
Cross Field Pit of SUGI Wood (Cryptomeria japonica)

Ikuo Furukawa®
The cell wall organization in the pit border region of the cross field pits
(R—T pits) of SUGI wood (Cryptomeria japonica D. Don) was investigated by
electron microscopy in order to obtain structural information on the differences
between the R—T pits and the intertracheal bordered pits (T—T pits).

Tt was revealed that the appearance of the cross—sectional views of the pit
border of the R—T pits differed markedly from those of the T—T pits with respect
to the relative thickness and position of each layer found in the pit border. In the
pit border region, the S, layer had some tendency to locate in the vicinity of
both sides of the pit annulus. Further, the S, layer did not show an overhanging
border. On the contrary, the overhanging border region was mainly constructed
by the S, layer. The final shape of the pit aperture, therefore, seemed to be
decided mostly by the deposition of the microfibrils of the S,.

Fig. 12 summarizes the microfibrillar orientation of each
layer, especially the S, layer and the S, layer, found in the pit border, and
Fig. 13 represents diagrammatically the cross—sectional views of the pit border.

diagrammatically
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Fig.1 Direct carbon replica of the outer surface
of a late earlywood tracheid of SUGI wood
(Cryptomeria japonica) illustrating both the
the intertracheal borderd pit (T-T pit) and
the cross field pit (R-T pit). Note the over-
hanging border of the two types of the pits.
The arrow ( ~—) in this and the following
figures indicates the microfibrillar orienta-
tion. FA=f{iber axis, S,=the outer layer of
the secondary woll.
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Fig. 2 Direct carbon replica of the inner surface
of the cross field in a late earlywood tra-
cheid of SUGI wood showing the micro-
fibrillar orientation of the middle layer of
the secondary wall(S,) in the vicinity of the
pit aperture.

Fig.3 Similar to Fig. 2, but showing both the S,
and the S, layer in the cross field.
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Direct carbon replica of the outer surface
of the pit border of the typical R-T pit in
a late earlywood tracheid of SUGI wood.
These photographs, (a), (b) and (c), show
the exposed surfaces split in the S, layer,
at the boundary between the S, and the S,
layer and in the S, layer, respectively.
The warts on the outer surface of the bor-
der always can be seen.

Fig. 4

EUIEPS

BELLFPRICERFIL 7= 3 7107 4 77 W(border thick-
ening & L { I¥initial pit border 2T 537017
A7YN) FEREAT, ©LABRILOEED S BN 7
74 T NDEFE T AP VATHED LN S,
R R— TR OBILGEME L T3 LEbI3S,
Boirva7 4 7 VOEFIERTLDOTHA 5, Fig.
6 IIBEFLIRD S B D 3 717 4 7)) VDELH) & PRI
bREEZAERTLTIVIBETH 2, 370747
UNAFLODBIH - CTRILEANE IR L ITL
TEFILTWAZEABOLENE, Zhik, S:BD 3
O7 4 7TIUNER—TEREILO & 2 A CHFET 2812, 3
79747 IVIFIHADRIZR - TERFLEMIZE b DA
CEICL P SHBETAZLIIL-T, LODELRE
HHEEHITEIHLABIBEERLZbDEE DA
%0 R—TEILOBIFBIZSITS S Bo3isa74 7))
VO ZD LD ZEFHERE, Inamura ® AT — TEEL
DEEFBHERICEWTHREL S, BO3I7u74 7Y N
DEFER EARROL DB bh 3,

Fig.5 Direct carbon replica of the outer surface
of the pit border of the typical T-T pit in
an earlywood tracheid of SUGI wood.
Note the peeling warty layer on the pit
border.
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Fig.6 Direct carbon replica of the inner surface
of the pit border of the typical R-T pit in
SUGI wood. The microfibrils in the S,
layer appear to be curved through the in-
ner edge of the pit aperture onto the outer
surface of the pit border.
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Fig. 7 Ultra-thin cross sections of the pit border of the typical
R-T pit in SUGI wood. The S, layer does not extend into
the pit border, and the overhanging border is mainly con-
structed by the S, layer. The initial pit border cannot be
recognized on the outer surface of the pit border.

The appearance of the pit border in the cross section
would change depending on the plane of sectioning.
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Fig. 8 Ultra-thin tangential section of the pit bor-
der of the typical R-T pit in SUGI wood.
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Fig. 9 Direct carbon replica of the R-T pit having

a round pit aperture in an earlywood tracheid

of SUGI wood. The photographs, (a) and (b),
show the inner and the outer surface respectively.
PB=pit border region
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Fig. 10 Direct carbon replica of the R-T pit having a slit-like
pit aperture in a latewood tracheid of SUGI wood.
(a) and (b) show the inner and the outer surface res-

pectively.
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Fig. 11 Direct carbon replica of the outer surface
of the pit border of the T-T pit in a late-
wood tracheid of SUGI wood.
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Fig. 12 Diagrammatic representation of the micro-
fibrillar orientation {(right) and that of the
cross-sectional view (left) of the R-T pit
border of SUGI wood.

EW-I=early earlywood EW-[[=late early-
wood LW=latewood
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Fig. 13 Proposed diagram concerning the sectional
view of the pit border of the typical R-T
pit in a late earlywood tracheid of SUGI
wood in various cutting planes.

The dotted area represents the S, layer
and the empty area shows the S, layer.
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