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Table 1 Sample trees

Species Botanical name Treezr;])eight D('CE{)Hf Tree age Remark
Buna Fagus crenata BLUME 23.0 38 217 *1
19,0 33 197 *2
leaning;25°
Mizunara Quercus crispula BLUME 18,0 40 140 *1
17.0 30 138 *2

leaning;23°

*1 Management area in national forest of Sanbongi forest station, Aomori district forest
office.
*2 Management area in national forest of Ina forest station, Nagano district forest office,
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Table 2 Sawing condition

Thickness of blade 0. 9mm(20%)

Width of blade 10-12cm

Hook angle 25°

Sharpness angle 45°

Clearance angle 20°

Pitch 35mm s
Depth of gullet 10mm

Width of kerf 1.8-2.0mm

Cutting speed 41m/sec (730 r.p.m.)

Feed rate 5-10m/min




FFBIVC X+ 7R THONRY G L T OHUSMAER 19

2) BAMEIRIBIZE
LEOBRIRIEREET 22 HAEME CTHE L,
DN, FOFMOTH B XOEE b bERa ~
FoHE LICBAKRBO—R v 5 — F2EHEL, Th
bOYIFVEBORbhM e FEME THE L, ¥
o FOPRERWT, W)EFF VBN, Q€75
VIRMER XU T F Vil OMIBIR, ToMinEEL €5
FYBOEI%, 600fF0XAEEME T T1/100mm B D
i7mA—2—%HAL, £1RCATHETHEHE L

Fig.1 Illustration of the
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Fig.4 Variations of diameter of gelatinous fiber (GCD). diameter
of non-gelatinous fiber (NCD), cell wall thickness of gelati-
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Macroscopic and microscepic features of tension wood of Buna
(Fagus crenata BLUME) and Mizunara (Quercus crispula BLUME),

Yorio SHIGEMATSU
Laboratory of wood Science and technology.

Summry

In this report, a possibility of the macroscopic identification of tension wood depend
on “Silky luster” in the sawn surface was investigated on Buna (Fagus crenata BLUME)
and Mizunara (Quercus crispula BLUME), which are the most important hardwood in
- Japan, :

The results obtained -by this investigation are as follows :

1. Silky luster of tension wood. .

Silky luster on the tension wood zone was found on the rough cross surface which
was sawn at-the green condition under the general sawing condition shown on table 2,
and the silky luster became more conspicuous after drying (See Photo. 1-A). On the
other hand, the silky luster of tension wood was not found on the rough cross surface
of timbers sawn when they were air-dried. Also it was not found on the flat surface
of timbers planed when they were wet.  On the cross surface of planed air-dry timbers,
however, silky lustrous zone became  darker than the other parts (See Photo, 1-B,
Compare to Photo. 1-A). Furthermore, the silky luster was found on the rough
surfaces of both flat and edge grained timbers sawn when they were wet (See Photo.
2-A and B).

In addition, the silky luster was also found on the tension wood zone of the rough
cross surface of Doronoki (Populus mazrimowiczii)) Makanba (Betula maxrmowicziana).
Inubuna (Fagus japonica), Kunugi (Quercus acutissima), Konara (Quercus serrata),
Keyaki (Zelkowa serrata), Shioji (Fraxinus spaethiana), and Yachidamo (Frazxius man-
dshurica var. japonica), but it was not found on the eccentrically-grown shinanoki
(Tilia japonica).

2.  Microscopical structure of the silky lustrous zone.

Three representative parts, —the conspicuous silky lustrous zone (A), the non-silky
lustrous zone (C), and the boundary zone between A and C (B) were observed microsco-
pically from the same annual rings of the disk of Buna and Mizunara, respectively.

In A of Buna, the gelatinous fibers distributed in almost all the parts of the annual
rings, except the outer-most part (last formed late wood). In A of Mizunara, however,
the gelatinous fibers are mainly distributed in the outer side of pore zone, except the outer
-most part of the annual rings, but the non-gelatinous fibers scattered evenly in inner
and middle parts of the annual rings (See Photo. 3). The gelatinous layer occured in
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libriform fiber and fiber tracheid, but not in the vasicentric tracheids of Mizunara, The
ratio of width of the gelatinous fiber zone to that of the annual rings are as follows :
Buna A ; 86 (71-94) 2, Buna B ; 60 (39-79) %, and Mizunara A ; 81 (68-90) %.
Variations of the diameter, cell wall thickness, and the thickness of gelatinous layer
within an annual ring are shown on Figs. 2-4. The ratio of the thickness of gelatinous
layer to the wall thickness of gelatinous fiber decrease toward the outer part of annual
ring, and also even in the same inner part of the annual rings, the ratio in Bis smaller
than that in A (See Photo. 4 A and B).

3. Relationship between macroscopic feature and microscopic structure of tension wood.

The projecting fibers of silky lustrous zone (A) had various gelatinous layers (See
Photo. 6), and also there were many plucked gelatinous layers in it (See Photo. 7). In
a projecting fiber of B, however, the gelatinous layer was not so distinctly observed (See
Photo. 8). Therefore the. tension wood zone identified by the silky luter seemed to be
slightly smaller than that by the presence of gelatinous fiber. The macroscopical identi-
fication of the typical tension wood depending on silky luster, is considered as effective
in practical use. Furthermore, it is recognized that the silky luster is due to gelatinous
layer of the tension wood fiber on the rough cross surface of the disk. In the tension
wood zone of Shinanoki which has no gelatinous fiber, the silky luster was not found
as above mentioned.

In addition, the silky lustrous zone became light pink against the red brown of the
other part on application of phlorogulcin in hydrochoric acid on the disk (See Photo. 5),
but the tension wood zone of Shinanoki became the deep red brown as well as the rest
of disk.
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Rhoto,1-A  Showing “Silky luster” of tention " Photo, 1-B  Showing the silky lustrous zone
wood on the rough cross surface became darker than the other
which was sawn at the green part on the flat cross surface
condition of Buna (Fagus crenata which was planed at air-dry con-
BLUME), % 0.2, dition of Buna, x 0,2,

Photo.2 Showing “Silky luster” of tention wood on the longitudinal sawn surfaces of
Buna.,

A : Flat-grain surface, B : Edge-grain surface, x 0.2,



Photo. 3

Showing the distribution of gelat-

inous fibers and non-gelatinous
fibers in inner part of an annual
rings on the tension wood of Mi-
zunara (Quercus crispula BLUME),
Green condition. stained with ch-

loriodide of zinc, x 700.

Photo. 4

Showing the difference of thickness of gelatinous layer on the different parts in
tension wood zone of Buna, Green condition, stained with chloriodide of zinc,
x 700,

A ; Inner part in an annual ring of conspicuous silky lustrous zone (A),

B ; Outer part in an annual ring of conspicuous silky lustrous zone (A), And
also it was almost same, inner part in the same annual ring of boundary zone

between silky lustrous and non-silky lustrous zone (B).
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Photo.5 Showing the silky lustrous zone

which became light pink against
red brown of the other part on
application of phlorogulcin in
hydrochloric acid, x 0.2,

\

Photo, 7 Showing the gelatinous layer which

was plucked by sawing. Green con-
dition, stained with chloriodide of
zinc, x 250,

Photo.6 Showing the distribution of gelati-

nous layer on the projecting fiber
of conspicuous silky lustrous zone,
Green condition, stained with chlo-
riodide of zinc, x 250,

Photo.8 Showing the gelatinous layer which

did not distinctly observed in a pro-
jecting fiber on the boundary zone
between silky lustrous and non-
silky lustrous zone. Green condi-
tion, stained with chloriodide of
zine, X 250,



