A

Prospectlve Role of Wood Ide bi‘* atlon"
and Wood COHCCU@? %

ﬂmﬂuo)mﬁuw mx




O R+ T8 285 1T S iE 8 Al
R AR BB LT
R/ Sy b RM OBTEO SHE

ORDIE~DEHER
B R AR RS O FI# R85

AL BA AN & 52 2 ) D PR 38 A
T DRI R 2 AN A

ORFBEREERMBERT —FIN—R
A AR A M DR AR
AHHERT —ER—2




HARSHICHHBIZDEND T

http://www.seisaku.bz/shoki_index.html

A A A 55— AYI/ADEELTHORDEEBMN
[ ZE£THY
—EH, FEREH, LIS, 2 P A
Goi s e 1) TR (OR/%) 14
LN S NENINPLE e —onc, vz FE () .

Ptz LI, ekt JLE e &1 (/%) 3B = (ZES) .

EE*%O E%I%E‘Zﬁgﬂt@o EWE;H;EE'EI o r*&] (:7&7#) [imziﬁ}a
TR B KRB, Rk, 7 =y

CUSTRE, M LUSENE 26, BT (F8)

UREREAREEFHIZE. £ OM(-@EIN N s
%H, : Z%\ ?;ul33i+?5ﬁﬁno ﬁ*k% X — S
HHil Gy Sy, Lk =i, f FREDND ARM DEFEET T (ZEEEL

HE A AHE, ENENE R AT I, 24 i d s — oo Lt
. S JEREA, TIRAR é‘ﬂ’%ﬁ’%”m ARLTW=CEn

REIF 2, FEF . HEnZHEM, B I
SR (MUSEUM 555)

RMEBREICE>THELIT TV
ZD=HICIE, BIEZHANT S ENFIHR




AMEIRERM

—RILEDR#MAL I3y
Pieter Baas (1981): On Some Wood Collections of Historical
Interest, IAWA Bulletin n.s., Vol. 2 (I): 45-46.

A Y

ARk T BAICE 2 HI0AM R
Sudo, Syoj1 (2007): Wood Anatomy in Japan since its Early

Beginnings. IAWA J. 28 (3): 259-284

HE R iR E ERM &R =BT SR =
BB - BB T
Kanehira, Ryuzo (1921): Anatomical characters and identification of
Formosan woods, with critical remarks from the climatic point of view. 317
pp. Bureau of Productive Industries, Govt. Formosa, Taihoku.
Yamabayashi, N. (1938): Identification of Corean woods. Bull. Govt. For.
Exp. Sta. Chosen No. 27: 1-47.



fEAE

w
i

- . ."’bg}.}.l“‘ "&,‘ .“

e U FRF — =y
S EEM A RO BB SRR
Ly R OB S R

Kiyomizu-dera Temple. Kyoto, Japan




30,000 RE7 “‘/75\190))?7I<$ﬂu EDRE

25,000 I —&— Total A
—e— Philippines A
—0— Sabah Al o S
20,000 + —°— Indonesia . \
—&— Sarawak A X

ol o ot o o el e o ) uSRe B¥ o] AR e

RE7OT7THoBERANDERBAELX. AMBADBHRIEEEFOEERRIZEY. 1960F K
SEL-, TOEBORARDITEELHMIE, LK RYT7-HET7O T THO=. REATOT DXL
HE - g (&, AT TAVEL TH=A. 1960FREBEFICIIRILARFEDH/N(ILALT ) ERY
RUB (AR TITHRKRL, 1970FKIZIEHZT O (LA 7)) ITH K LT =,

BARERNOARMEZEDFKELLDIC. RREFEENEZ 2128, 72/357 %% (Dipterocarpaceae) M
KRN F=R#EEBIT, BRFELTIEIRMEFITIFER TLEVEED KM EBMAINSLDITEoT=,
ZTDEOERFNABEL. FELGLLEDORMEZE>=-D T, —#EY TMLH (Mixed Light Hardwoods) &I

[Int-,



SER DRI - 15521 985)

]

REAT7 T ERMILIFE
EMIEFEIEN ., TDORM z
BADEENZIELT- | M M O a5
1970 X 519805 4K .
HEARE (REFDOME AR
AR ER) AT K#t
TRV —XTHEEHL
iR

AMEAREICERELIZE
FAT T ERMDERZE
HEELL T, HiEERZ
BIELT-RM fE B FRIEC |
HEEEITIL—TB/ICEE
HTULND, '

I—




fowilin pimcte

—RRISEI8

5758

FEh (#IER ) -
RMEBHI DD
FHmY

IR (M 5R)
ih CIRHh 4 s
% (FEY N HEF
KIEDIT) B h

nIE, wAlEEn

ZHERT HEX

AH D5 R A

H@-LIL\H@
HSE ;ijjli £,~ E=EI
ALE

-

H2REETE, RAUL AV 2L vEREL.
RRSRANTENRCERTEVINRY LD, RN~
(oy, PASTobra, R, EMT 2T B~
= WA= 2 ORD. AT HACHEIEAER
NMESYLOS, VENEROESAPNC, B2
A CCOENIRE A S hBi 2 pemela O
NETIETEUANTRE, su-varmiToR
AELEEMEPOD LT, AY T, ~Narsee
. WLIT Qv Y

AonRymR O

Sogiwiunss -
P2 (Town| Mwmrve plavaie Forwe, A r e o) . . .
Pometia Wit P piaviss & P ridusi King 07 R RARA A
-.; o

CRE0, TRe~
ANRE. ANRECET, THAKAL. XKL W
RALYCOHELL<RATALY, RPN
B LELESDoCreyScoalPL <ixfesy, K
BErR(EreTR), ARLARS R TS, B
G250 80 W, 5{al @0 voNN
LAY, RATHCHV(~TooR\)) THEY,
e (FLERoER, Ll sogkRl) w2
STHRATLN I ARCA L, POREENELOZE
FA3, APC?, ~ rHBRERLILNRL,
BERNNR aTREXTI(OL2~IAvL2
~IURARTLALONLAS, AONATEVOOR
AEPOEVY, AL I »TaRATICOYREY
LRELAL, HYERMLISEUnm', S22

LS/met © (o), KORAORCE: (V0~)
200 500 (~M0) pmiooXEv (TR,

T 128 Eadl YRM 163

PR, ATRARARSANEMCL, We(~8
et (A8, ATRANARELLATRLRLC
G, —HOoRWE LI Lile o

o | Rl A A A g
LEENOLOELREETE & o b 1 "ﬁa T 1
arrmennenminened  AOEODERERE:

RLMERK), BRARIS~

sewrsvems -wen | - Bl 0 (0] 2 4

Lt oet v BRD BN
RNT. BNl ~Aan
hE Rom Eh+TALAZS
Tl ELZCMMLERD

TimRTas,

CANERELE SN
St LMBRe L OB YD L
cAaL ManioTniee
AL TIT S M L &8 AR
WESTL(RMIWI), S22z}
BYROEI~Xpn, R¥I~

VENEBLATPSCALASL,

ERGZENAL,

ik - I R
s A e (e B -
AEHHE)
B - AT R A B
flig& (FEE HE)

EALE LS CHRRo 0 e Bl TEL,

ERNTs tt‘?ﬂrw ol
BACIATaYEN

LTS 3 110N

Tascshia wp
t:”»{ |
M hea

H%EIJ 0) BJJ ILa\ II\\
TJIW—THOEE
FALIARH EDEA




TAWA list of microscopic features for hardwood (1989) /softwood (2004) identification

[LZE 4841 DRI (1998) £t 3E 15147 0D 381.51(2006)
ILTER# O

IAWAIZ & ¥ MmNy 2 b
RSN WHF AN

. 8 WARSEENRTIAR ERS
A Whomter, . Gast & P E Oatson

HANAES UEANYE AREuNERS

PERABAWLZ-RD »




Identification of the Timbers of Southeast Asia and the Western Pacific
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(2) Taun: Pometia pinnata J.R.Forster & J.G. Forster

309

dlsmbuted in Soulheast Asia (from Sri Lanka to Taiwan)

Papua New Guinea, Matoa in Irian J aya (West Irian) and
'Kasa?ﬁ&la !alay language regions.

rogcoffic fe§tures. Heartwood pinkish brown,

ight win, pgplish brown or reddish brown,

often with slight golden lustre. Sapwood greyish pmk

h bro n, gradugily merging
AT 4]
shallowly interlocked. Air dry spe emﬁc gravity 0.55-0.9¢
ly o 1. 0 tl:
< Iﬁ« &E y aEc‘h
-1 T P ani

(Fig. 286), but sometimes not so, occasionally severa
narrow vessels or vasicentric tracheids arranged in radial
groups between large vessels; frequency 1.3-6.2/mm?,

. Pometid \pinnata, x 25.

.Flg 287. A-K: P¢ netia pinnata. - A-1: Ray types. - J: Septate fibre. - K: Radial section showing vessel-ray pits and"%g

cells in horizontd series. A-K: x 80,

un 0m tangbn@Y diameter of
ge els perforations
'; ly S alte nm4& vertical

dlameler vessel ray pits similar to 1nlervesse1 pits (Fig.

water n impfrtant pimtkr s 287, bsem
e ia 2 u1£ '% latg is f{und n aysffenel “so nyes t\
lof eriaNngCCo en; Mfxi ght

450-)600-1500 pm; 10 16/mm.

Axial parenchyma vasicentric, and in bands at very
irregular intervals, 1 to several mm or several cm apart
(Fig. 286), distinct with a hand lens and in the
microscope.

&  Fibry ptate wi to
severa s se| tate T

arse ’ wn t1a r

15—~ um and a wall thickness of ca 3 4 pm; minute

radial walls rather abundant; sometimes with
tents.

oot in square ray cells occurring in
orizontal series (Flg 287, K); crystalliferous chambered
axial parenchyma cells sometimes also present. Silica
grains absent.

b Pometia pinnata
Macrophoto).

Intervessel pits alternate (TS: SEM).

@ Narrow vessels or vasicentric tracheeids occasionally arranged in radial groups between large vessels (CS: SEM).

ometia pinnata (TWTw 13857).
. il Simple perforations and uniseriate rays (TS: SEM).
& Narow vessels (TS: SEM).
& Perforations simple (RS: SEM).

BER Pometia pinnata (TWTw 13857).
@ Vessel-ray pits similar to intervessel pits (RS: SEM).
[@ Crystals in square ray cells (RS: SEM).

Septate fibers with slit-like pit apertures (RS: SEM).
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Shorea spp.D IR 7 fh

acuminatissima
beccariana
59 wakensis
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MASNI-SROHA

4

A5 i D LE 3R

—h& 4 F4 4 BREY e (%)

Red meranti Shorea Sect. Rubroshora Dipterocarpaceae 383 53.5
Yellow meranti Shorea Sect. Richtioides Dipterocarpaceae 61 8.5
Kapur Dryobalanops spp. Dipterocarpaceae 42 5.9
Keruing Dipterocarpus spp. Dipterocarpaceae 17 2.4
Burseraceae Burseraceae 16 2.2
Nyato Paraquim et al. spp. Sapotaceae 15 2.1
White meranti Shorea Sect. Anthoshorea Dipterocarpaceae 14 2.0
White seraya Parashorea spp. Dipterocarpaceae 14 2.0
Geronggang Cratoxylum spp. Guttiferae 13 1.8
Bintangor Calophyllum spp. Guttiferae 12 1.7
Jongkong Dactylocladus stenostachys Crypteroniaceae 12 1.7
Vatica Vatica spp. Dipterocarpaceae 12 1.7
Medang Lauraceae 10 1.4
Selangan batu Shorea Sect. Shorea Dipterocarpaceae 9 1.3
Durian Durio spp. Bombacaceae 8 1.1
Mengkulang Heritiera spp. Sterculiaceae 8 1.1
Myristicaceae Myristicaceae 8 1.1
Anacardiaceae Anacardiaceae 7 1.0
Mersawa Anisoptera spp. Dipterocarpaceae 7 1.0
Others 48 6.7
Total 716

A D M D Z 1k 2 83—l

Ly FXS v T a0 bl bz, ZLT7 850 %8 (Diptreocarpaceaca) A 2K TIEAY
80% % H®OT W5, —JiTlE, =% b — (Palaguium spp. 7% &: Sapotaceae), E ¥ ¥ v I —)L
(Calophyllum spp.: Guttiferae). 7 1@ >~ 7' (Cratoxylum arborescens: Guttiferae) . Z L C
Burseraceae D KM 72 & 7 7 30 X BRI D ARM D HERDH & 2 I 2 T 5,
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Hand lens (macroscoplc) 1dent1ﬁcat10n

Solitary vessels and ax1a1 resin canals Horizontal resin canals

in short tangential series Campnosperma spp. (Anacardiaceae)
Keruing: Dipterocarpus spp. (Dipterocarpaceae) left: macrophoto, right: microphoto
(left: macrophoto, right: SEM)

JL—~ (hand lens)IZ & BRI TIE, BIEECEEDES. FF. @AARAFHEBO I ME,
ISR DIEE EMERTIRETH S, LML, ’EE?LODHZ”"(D%:. mrEDBEMBETLMERETE
EDR MM EIE. COLAILTIEIEZELY,



Red meranti: Shorea Sect. Rubroshorea
spp. (Dipterocarpaceac)
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e Axial resin canals in
concentric tangential bands

e Heatwood color: pale
pinkish brown to reddish
brown
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Macroscopic features: Latex trace and included phloem

Latex trace Horizontal included Longitudinal included
Pulai: Alstonia spp. phloem phloem
(Apocynaceae) Dactylocladus stenostachys Koompassia malaccensis

(Melastomataceae) Jongkong (Leguminosae) Kempas



Distinct heartwood color -,)' , #4) i ,‘!j, |
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Brownish or blackish Vmessel lines,ll.)lack
heartwood
Kayu Malan, Ebony: Diospyros spp.
(Ebenaceac)

Heartwood yellowish orange, orange
brown or pink
Nauclea and Neonauclea: Nauclea spp.
and Neonauclea spp. (Rubiaceae)

Vivid dark red to reddish yellow
Rhengas: Gluta spp. and
Melanorrhoea spp. (Anacardiaceae)



Exclusively solitary Diagonal pattern or in Several narrow vessels in a
Dipterocarpus spp. oblique to radial festoons radial miltiple
(Dipterocarpacea) Keruing Calophyllum vexans (Guttiferae) Tarrietia simplicifolia

Calophyllum, Bintangor (Sterculiaceae)
Mengkulang



Michelia platyphylla

(Magnoliaceae) Chempaka Campnosperma auriculata

(Anacardiaceae)
Terentang

[ - ’. D, v
LARE 5 P G R

Elmerrillia papuana (Magnoliaceae)
Elmerrillia, Wau beech



Various distribution of
axial parenchyma in
macrophotos

Narrow-banded
(Lophopetalum sp.)

Diffuse-in-aggregate in
narrow bands (Dyospyros
sp.)

\pag

Winged-aliform (Dactylocladus sp.) Confluent (Parartocarpus sp )



Ray width and cellular
composition

il Aggregate of wide rays

Mempening: Lithocarpus (or

iy, (Fagaceae)

Quercus, Trigonobalanus) spp.

W

!5*’ !Illlllll m; N
| mmmm :mll i

Durio type tile cells

Durian: Durio spp. (Bombacaceae)
Empty tile cells are visible with a hand
lens in radial section
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Sampling of broken pieces

Sampling record:
*Sample number (ID)
*Component part in
the building

In the case of wooden buildings,
broken pieces are usually available for
wood identification.



Sampling of broken pieces

In cases of sound building
components without any
defects, cross section was
dissected from an end of the
components which will be
behind other components after
the restoration.

Radial sections
weredissected from a cracking
near the end, and tangential
sections were obtained also
near the end.
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REFGR DB

HARAKMF—o <=2

@ i:mnsnnre

TWTw No. | Family | Genus Species Mt R &S [MER R L | iR
v e

;la;’»ﬁ:{ Accraceac | Acer Ammm Maxim. {r24 oY [e ] o (<) ® [ (o]
lrls;;m Aceraccae [.-\rw mona Maxim, {reR{?y o e o {
18739 E—'\t'vr.m';u- {Acer ‘mono Maxim. EE TP o (&) o | ’

| hxy |
| 85450 Aceracene {.-\u-r mona Maxim, {rf FXhHxT <} o © | . [
19208 ‘.'\n-r.u‘v.'w v:r.m-r '__mnnu Maxim, | {7XNH2T o [+] (5 | [r
|6434 |Aceraceae |Acer |mono Maxim. £ &¥hes | I | ® | | |
;9007 _ Aceraceae | Acer mono Maxim. ‘ 19X hxrd ] ®
:9335 Aceraceae | Acer 1 mono Maxim. FREA S ELa 1 © Q @
111991 _.»\c(-rmt(.-au,- Acer fmunu Maxim. LIy \ o

44 4 > PP
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HASAHMF = <=2
TWT'w No. 19734 W~y
Acer mono Maxim, var. glabrum (Lev. et Van't.) Hara TR FIRONEY R IO (O v I - SURRD

26 June 2002
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Aceraceae
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Acer mono Maxim. var. trichobasis Nakai

L b~FA8Y
Aceraceae
BT — & |LALE e B R RR PSRRI M L RS AR
24 Aug 2000
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TWTw No.18563
Acer mono Maxim. var. trichobasis Nakai

A h~FA5F BAET — &0 LAY IR P B EE R RERT A6 L LR -
Aceraceae 24 Aug 2000
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AHBEDT =8 R—=ATHH. HIWEMIZIZ20034% 8 ARE. 20, 50080
AHRENBEELTLS.

English

_ BBT AN, SMAROWAES (Ww No.) . HE. BE. 148,
ROAHBARS (OWARES MY R LOTREORARDRARS .
LOIEWTW No.) . RIE, RLER, WREXR
(% -50) . @B, B8 B SE ERKY
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BREBRHEER - Taxaceae D

ENT389 LO-FO35 41 5560 RTOLI-FERRLETY,

TWTw Family Genus Species Vernacular | Country Locality
| No. name
21787 axacea Xus spidata Sieb. etlf F4 Japan LERAHRTPRELIEFHSTE
necese | Zuce. EEEAFADE |
axus iZ spidata Sieb. et|F+SKS  Vapan BRELTRREER M58
(1=
axus al lichiana | ilippines
axus Ilichiana Zuce, anmar |
orreya Halifornica alifornia :f_t“
1
orreya Ilcal ifornica hal if;rnia hi.l S.A
orreya ]tallfomica Torr. [California na
orre g
orreya ] f. yunnanensis |\ xR ina DEEME
et L.K Fu
f. yunnanensis |[EMIES ina PEEME
S Met L.K. Fu
orreya ]Ef yunnanensis |7 ina CUFSURS
et L.K Fu
orreya ' f. yunnanensis | MAEM ina PHEHE
Cheng et LK Fu I 25
[15979 axaceae orreya cf. yums}s EULL ] ina hEEME
et L K Fu
(15568 Taxaceae orreya ]lanndis Fort. o:':':;: Ifhim
axaceae orreya ]kgwis Fort. ex Pim
indl. :
axacese orreya }k":ﬁ“ Fort. ex lf:hina
L) .
Taxaceae orreya !Lg{mis Fort. ex ,Ehim
1 A
5'1556_9 [Taxaceae orreya ||jackii Chun ina
an Taxaceae  [Torreya |m esfer: é’l..) ny Japan FER ERXFFRAEH XR
. ieb, et Zuce
852 axaceae orreya ursocifen (L) hy Japan “m
, ieb. et Zucc.
EEL axaceae orreya Mfer: z(I..) hy Japan ;I&ﬁlxiﬁ KEXPBRRXR
: ieb, et Zucc

< €4 > PP
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HASPEAM G 7 — 57 X — A

MA—TTI2. IANA List of Hardwood Identification (IAWA Committee 1989) -4 & 3¢,
BAELEHAOEBHU A ATFLE2MLTVLS,
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MEANTHATIAGL, BREQTHEASCRNL, BRELOENRAOREEMTINAY,
FNLUNDER TR, HF - IR-2ADTF-FTRLLEMEL TR,

Y MR T - F - L
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S x W esr

AT - R - F!“J" ngn w - & Im
- . .Eqahorbnaceaa (Aleurites .oofdata (Thund_ ) R. Br. ex Steud. (7 I5%) | O
Cn weswiuvas fa‘m |Castanea Jorenata Sieb et Zucc. | VA 1 O
:: aere sans | [Fagacese |Castanopsis louspidata (Thub. ex Murray) Schottky U754 10 |
On -swansnec:ies i’rw |Castanopsis ﬁ,sneboldu (Makino) Hatusima ex Yamazaki et Mashiba A LA 1 0 |
e e R | Sramnoans Ouercus lacutissima Carruthers VLS 1 0 |
SeAmE Fagacese |Duercus laliena Blume (559 o
En av i anes 4 4 -
TN Cu Geead [Fagacese Jhuarcus for ispuls Olume J3270 L
—L L | T [Duercus dentata Thunb _ex Murray N 1 O |
S % ey Fagacese [Quercus iserrata Thub_ex Murray [EES L.e
e k- e I e 1 !
Ba. s e Fagacese [Duercus _varisbilis Biume i 7 L5 L T R

84 = seaa

L6 mual amaw
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BEINDFHI—FT NRRITRYRAAVEBREAFEMRETEICL S

BYT33LI-FO351 HS5 3 ETOLI-FERRLET.

Q@i meysoET.
NEEVVYITHERMYI-FERRTEET,

Family I Genus | Species

'Fagaceae Castanea lcrenata Sieb. et Zucc
;Fagaceae
Fagaceae

:EastanopS|s [cuspuda ; urray) Schottky
(Castanopsis _—Tsieboldii {Naknno) _Hatusima ex—¥ema7aki et Mashiba

Castanea crenata Castanopsis cuspidata  Castanopsis sieboldii (Makino)
Sieb. et Zucc. (Thunb. ex Murray) Hatusima ex Yamazaki et
(Fagaceae ) Schottky (Fagaceae ) Mashiba (Fagaceae )
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BRfOr your attention !
B

Matumoto Castle, Nagano
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Thank you for your attention again !!

Kofukuji Temple, Nara




