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Tsuneo KisuimMa and Sy6z6 Havasur : The Microscopical Confirmation of
Resin Existing in Akamatsu (Pinus densiflora Sieb. et Zucc.) Wood.
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Figure. Sampling Position.

Table. Physical Properties of the Material Wood.
Annual Ring Width

. . ' Heartwood ) Specific Gravity
Tree No. SE;%ZII_ Ring| Radius Proportion (mm)
(cm) (%) ‘ Sapwood ’ Heartwood | Sapwood | Heartwood
1 N.* 60 20.9 28.4 2.3 7.0 0.48 0.53
2 N. 73 18.9 33.2 1.9 ' 3.5 0.46 0.51
3 N. 73 16.1 18.2° 1.9 2.6 0.50 0.51
4 R.* 74 17.1 41.3 1.3 4.4 0.53 0.49
5 R. 73 17.6 30.3 1.7 3.5 0.57 0.62
6 R. 76 i 18.2 33.3 1.7 3.5 0.53 —

* N : Normal Tree
R : Resin-tapped Tree
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Photo 2. Radial resin canal having resinous Photo 3. Similar

Photo 1. Centre portion existing
resin in some pith cells, inter-
cellular spaces, ray cells, axial
resin canals, and tracheids.(Heart
wood of tapped tree, x, 50%)

§

to Photo 2, except for epithe-

epithelium and spiral cracks on tracheid- lium forming resinous tylosoids.
walls characterizing compression wood. (Sim. to Photo 2, ¢, 330x)

(Centre portion, heartwood of normal tree, -
£,.330%)
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Photo 5. Axml resin canal ﬁlled up w1th resin-
ous tylosoids,
(Heartwood of tapped tree, x, 310 )

Photo 4. Axial resin canal with tylo~
soids, resin exists in the tylosoids’
surrounding parenchyma cells,
and some of tracheids.
(Compression heartwood of tapped
tree, x, 320)
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Photo 7. Axial resin canal with resinous Photo 8, Similar to Phcto 7, but surface view
epithelium. of a portion filled up with resin. Black spots
(Heartwood of tapped tree, 7, 95x) indicate the well stained, solid and amor-

. phous resin.
(Heartwood of tapped tree, r, 95x)
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Photo 9. Liquid resin exuded from
fresh cut surface.
(Heartwood of tapped tree, x, 40 %)
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Photo 10. Fusiform ray withre-  Photo 11. Similar to Photol0. Photo 12. Similar to Fhoto 10.

sin canal having resinous tylo- (Heartwood of tapped tree, (Heartwood of normal tree, ¢,
soids and paranchyma cells. z, 430 ) 320 %)

(Heartwood of tapped tree, ¢,

3703
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Photo 13. Resin existing in the Photo 14. | Resin crystals, un-
margins of bordered pit cham- ) stained, in tracheids.
bers. (Heartwood of tapped tree, ¢,
(Heartwood of tapped tree, 7, 440 %)
450¢)
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Fhoto 15. Resin crystals, unstained,
in axial resin canal.
(Heartwood of tapped tree. «x,
280 )

Photo 16. Axial and radialiresin canal Photo 17. Similar to Photo 16, but both resin
touching each other and filled up with canals are merely lined with resin. Surface
resin., Surface view. view.

(Heartwood:of tapped tree, 7, 90) (Sapwood of tapped tree, £, 100x)
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Fhoto 20. The resin existence
. near the tapped region.
(Sapwood of tapped tree, ¢, 120 %)

Photo 21. Tracheids near the tapped, wound- Photo 22. Similar to Photo 21.
ed portion filled with solid, crystalline or (Sapwood of tapped tree, ¢, 350)
liquid resin.
(Sapwood of tapped tree, £, 100%)
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Résumé

AxamaTsu (Piuus densiflora Sieb. et Zucc.) is a typical species for tapping
resin in Japan. Taking advantage of an opportunity whereby we are given the
most suitable materials of this wood from already tapped and intact trees, histo-

logical and microscopical observations were carried out to ascertain the occurrence,
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il.e. position ard stcte, of resin in the wood tissues of the above materials by the
following experimental methods :

a) Staining resin in tissues by Sudan III or IV, in consideration of a fairly
wide variation of the stained colour-tones caused by the complicated constitution
of resin (i.e. oleoresin). But, the crystalline or liquid resin is almost unstained
by this stain.

b) The ordinary, microscopical observation of the material preparations by
the penetrative illumination, in careful attention especially to avoid the erroneous
recognition of the existing positions of resin which is easy to crawl elsewhere on
the cutting surfaces of sections.

¢) The complementary, microscopical observation on the surfaces of block
samples by the reflective illumination, to confirm the results obtained from the
above observation. The needle-point touching examination for resin existence is,
if necessary, used together also under the microscope.

As the results of these investigations, the following conclusions are obtained
in comparison of the tapped wood materials with the untapped ones, concerning
the local differences of existing resin and its movable paths or behaviour in the
wood tissues appreciated from that differences.

1) There are conspicuous differences about the resin existence only in wound-
ed portions of the tapped trees compared with corresponding unwounded portions
of the normal trees, but in other portions these differences are hardly discernible
between both trees.

2) Concerning the situation heights of the materials, the differences of resin
existence and others are hardly discernible between both trees, with exception of
the difference of diameter growths produced after tapping.

Therefore, as far as the resin existence, the local variation from pith to out-
ward of trunk becomes the only subject of question, that is:

3) As to the centre portion of trunk including pith, the pith itself contains a
considerable amount of resin, and the portion between 1~2 annual growths sur-
rounding it have particularly high density of occurring resin canals.

4) Generally heartwood has a higher resin content than that of sapwood, since
its tracheids which is the chief member of fundamental tissue in heartwood allow
penetration of resin in plenty.

5) In sepwood the resin penetration does not reach to its tracheids, therefore
sapwood does not generally contain such an amount of resin as does heartwood.

6) In the wounded portion for tapping resin, an extremely abundant amount of
resin is accumulated and partly coagulated so that even tracheids become almost

entirely resinous.
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And, the followings are also concluded throughout the all portions above men-
tioned :

7) From the point that resin exists not only in epithelial cells of resin canals
and so-called resin cells, but also in wood parenchyma strands and ray
parenchyma cells, all kinds of parenchymatous cells are possibly considered as
the origins of producing resin, but are not to be regarded as the paths of trans-
porting it. _

8) For the flowing paths or reserving spaces of resin, it seems natural that
all exial or radial resin canals should play a chief role, since almost all resin
canals, in fact, keep resin in plenty and they are frequently filled up with it.

9) Axial or ray tracheids do not permit the resin penetration instead of their
sap and water before they lose their tracheary function, therefore they are scarce-
ly recognized as the resin paths.
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