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Fig. 1. Experimental apparatus.
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Table 1. Wood species used

Japanese , Scientific
MIZUNARA Quercus mongolica FISCH. var. grosseserrata REHD. et WILS.
YACHIDAMO Fraxinus mandshurica RUPR. var. japonica MAXIM.
SEN Kalopanax septemlobus KOIDZ.
HARUNIRE Ulmus davidiana PLANCH. var. japonica NAKAI
ENOKI Celtis sinensis PERS. var. japonica NAKAI
KEYAKI Zelkova serrata MAKINO
ONIGURUMI Juglans mandschurica MAXIM. subsp. sieboldiana KITAM.
KUSUNOKI Cinnamomum camphora SIEB.
MAKANBA Betula maximowiczii REGEL
TABUNOKI Machilus thunbergii SIEB. et ZUcCcC.
URIHADAKAEDE  Acer rufinerve SIEB. et ZuccC.
KATSURA Cercidiphyllum japonicum SIEB. et ZUCC.
SHINANOKI Tilia japonica SIMK.
BUNA Fagus crenata BLUME
YAMAZAKURA Prunus sargentii REHD. subsp. jamasakura OHWI
TOCHINOKI Aesculus turbinata BLUME

200cc oFEBEEZRT O, FEREBTRUENTITRLO T, HAGHROTNE THEBEY
KD, COEFIIHHADOKIEDE IZORIC—EILRD L5 Dlk,

RA OBHEE BRI Bl x £ ok R o RIS 51l Smm, EiRcEMACHKF OE
FrXEUES 0 ORAGA A2 L 0TI RDk. VIFRY 75 = v THRE LAY ATHA
LEXKAT VAT~ EULT, FIEBERCHIT, 100f5iiR LB Smm BfEok
FEREAL, BRAEC IS TROHEHCBT 2 8EOHBRS LCBEENCHED S F v~ 2DE
HrRkot, 1RBEY OHHAER28,57TTHTH D,

ERERBLUER

EER O BT, HADOKRED L TCHRITPCKARE I edie, HBOHN
B U was, &R T 5 LA OKSRAEES—EIC D, ADHEE BN
HEESFAUCKES, 2 ORBIC 5 OIEST 2 REEEMEC L oTRA SR, Th#EDOE
MEE AR L IR CEl o ko o EREE R Table 2-1, 2-2 KiR$T &L Th b, Rk
THEEHEE >85.0cc/cm2emin L WHHD & DIk 20sec LIHic 200cc DFEBRBEZXR LD O
THIERECREMANEDORTRABETH 5. CALCOWTRILEHETHABBD
HEsCHE R T Do

1 BHER o Rk

Table 2 DI XF50:5 ¥ ¥ X ETO6ERERIAM, =71 InbI+F/FETO 10M
NEHAMTH D, COELELbNLE ZATERBMLTBAMO TN E/BEN I WE S TH S
2 HEMREHcoTENE D, X+ T, YFLE, =/ kL EOAMCE, WER X
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Fig. 3. Relation between water permeability and degree of reduced pressure when one
end of the test piece was opend.
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Summary

Relations between longitudinal water permeability and anatomical features of
hardwoods were investigated for sapwood and heartwood of 16 species with the ex-
perimental apparatus shown in Fig. 1. Columner test pieces of wood, 3 cm in diameter
and 15cm in length parallel to the grain, were prepared from the normal part of-
each material, and the lateral side of each piece was sealed by sticking of adhesive
tape to prevent water leakage, To search for the longitudinal water permeability of
each test piece, its out-flow volume of water through the piece was measured under vacu-
um condition (10 mmHg) during 100 min at every 5min interval. On the other hand,
the anatomical features were observed with cross sections of each species under a
projective microscope at the magnification of 100 X.

The results, i. e. the relation between structure and permeability of hardwood,
were as follows :

1. The permeability of ring porous wood (6 species from MIZUNARA t0 KEYAKI
in Table 1) seems to be larger than that of diffuse porous wood (10 species from
ONIGURUMI t0 TOCHINOKI in the Table). There was some difference in permeability
among different species because of the variation of vessel size or tylosis volume :and
of the individual characteristics of the species. ' ‘

2. The permeability of sapwood was larger than that of heartwood in the same
species, and its difference varied according to the existence of tyloses or contents in
vessels.

3. Wood having larger pores is, as a rule, more permeable, but, as to this work,
vessel diameter of wood had nearly no relation to its permeability. This seems to
come from the reason that effective vessel diameter varies with the existence of
tyloses or contents in vessel.

4. Table 2 shows that the tyloses in vessels are prevailing factor to prevent
permeation of water. The permeability of the tylosis rich heartwood was smaller
than that of the tylosis poor sapwood in the same species.

5. Specific gravity and annual ring width had no relation to the permeability.
The effects of these characters were overcome with the effects of tylosis volume in
vessels, vessel volume, . the difference of sapwood or heartwood, and that of species.

6. The permeability of wood species having good permeability was measured
under the condition of normal pressure instead of measuring under the vacuum con-
dition, because the latter was beyond measuiability. Thus the relation between the
permeability and the time elapsed are shown in Fig. 2. .

7. When the air permeability measured from the degree of reduced pressure of
the same test piece placed in the apparatus by keeping one end in air, there was a
linear relation between air and water permeabilities in the same species (Fig. 3)

In conclusion, the following order of permeability among the hardwood species
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used for this work may be suggested from the above results obtained.

1. Very permeable :
YACHIDAMO (Fraxinus) sapwood
MIZUNARA (Quercus) 7
ENOKI (Celtis) sap- and heartwood

2. Permeable :
KUSUNOKI (Cinnamomum) sapwood
MIZUNARA (Quercus) heartwood
HARUNIRE (Ulmus) sap- and heartwood
SHINANOKI (Tilia) Ve
BUNA (Fagus) sapwood

3. Merely permeable :
YAMAZAKURA (Prunus) sapwood
MAKANBA (Betula) sap- and heartwood
URIHADAKAEDE (Acer) sapwood
KEYAKI (Zelkova) 7

4. Not permeable :
ONIGURUMI (Juglans) sap- and heartwood
KUSUNOKI (Cinnamomum) heartwood
KATSURA (Cercidiphyllum) sap- and heartwood
TOCHINOKI (Aesculus) sapwood
SEN (Kalopanax) heartwood
KEYAKI (Zelkova) z
TABUNOKI (Machilus) »
URIHADAKAEDE (Acer) »
BUNA (Fagus) Vs
YAMAZAKURA (Prunus) z
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