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W REOE FRBKEEINET,

T oM, ERORM., BESEGHE. H
S KORW IR E), LESM Hia. =
B, NEWC L 5BEGREFECEES
JIFTEERER N H D £ 9 (Curran and
Dunsworth 1988), 2 < @A FEE DKV &
—MIZIZ. BADROREbEWHIEEL T
HABRAEENGIEHEHWS NS ZENT
HEnzHDD, EREOERKN S HEMICE
HNRENND L DI/ F L& (Curran and
Dunsworth 1988), W = A% > L v R ¥ —
BEGICHREEET LI ENTEET,
Parker (1986)IC& 2 &, YA ¥ K, £
.U R EMNORERTITEARIC
KAOBIHIDEEZADIT D N —KHT
T, IETEEE S EHANAEEICRE
DEMZEF>TWET,

TUFqwia- 202 E7MNCRBITEY
T AT 2w KUY —DHMIZZ DO
fli & & BITI960FERBRFITIHED XL
RED Y — DM TONTH O, BiE
(1991-2002)3 5 Hit 5 D Fif bk 22 AR D #J15% 12
B 72 % FHI800 7 A D EARMREM S T
WET, 1980FRICY T T AT 7 —HILT
HoOHEMDEHMNEEIN, > —IC
BENEMELUZ, ZORR, 10RER
IR ATRE /R S & — N INd 5 Z &
HIAEFNTWET, 20028127 —N
— FRMRHE X IR R S L7 AR D30% N
T AZ Ly R —=TULEBCNEME
FERMEE), NIt OBEE & bicE
ELTIHIREIZHTTITWET, >4 —
WERHEBNZRKOEALL DA L
FoEHR & D B 2 I O e W HUIE I A s
SN, ORS00 mEWEIZTIZY
TAIANLOY IRFT T FTAT 7 —&K
DELKEETHIENHMSENTNET,
VLAY Ly R —DANTHEH % &
HINRITIT D FEPRE<SRHEREINT
WX 9 (Curran and Dunsworth 1988), 4
—ITIE S EEB OB A . AR DR,



N g —N— B b E
THHE I N10F4
oLy Fryr—2H

BERFEZE Y 7
Y e N—p — M+
(John Barker), ~—
H— 1R RS S
ETHESDOL S F
I — IS A
VB AN Z L
B TEZLE,

IFERT DR, MElL/R & D BFEMIEEN &

WEITER 281 U % 9 (Harrington and Wierman

1985; Minore 1983; Reukema and Smith 1987;

Smith 1988). 72 >k NFEER D @iC H

% [Fl i DAL, BHERS0FE DY 75 AT 5

—OMAMICILET 2 EHEZHEL THET

(Oliver et al. 1988), 73 > b~ MPEET DR

DRDLNTEORMTIE, MKIHT

Bt 40~60FE TN & —)b

WD HEESM DR E

MHOET. BCMDZEN

EEWRE D& < 72 ARk

WKOWTRESE, IE

EFIVEAT Y — IV Y T

D404 T70m’s 11584

T350m’, 2704 T595m’

DNHEEND D T & ZER

L TWZE7d, (Burns and

Honkala 1990), k&

BNRKICR D O3

824FTC. FHFREEN

BRI 722 DI B 1304

T3 (Burns and Honkala

1990), 7 > b 2 INFEHR

(IR 46~584EE D E F

EMBO K. SAE

B/ N7 & —)V)EEADOHBIRERICH D

F 9 (Nystrom et al. 1984); VT AF > L v

R & — ORI A FTRE/SMAEII AN THT, %

RIX R T T HEAMTE <RS2
EMTHTEEXT,

TJUF a4 wa - an2E7INE Eix
FHIAEZ ] T3k, BRNEEYE
FEHEL A 2 B U TR IC AR R 7 0
TLEERLTVWET, Yz AF¥ Ly R
=3k, MBS TE(Rehfeldt 1994, Cherry
1995, Russell et al. 2003), > 71 D EFITH T
BiittE(Vourch et al. 2002), BLXUPAREIC

ELBRENELRERPASNET, fﬁ@ﬁ
R EM T & Tid <, [FA—DEHMNIC

ARMHER

HFHETHHDTT, Yz AF Ly Ry
—I3EFEZMET 5 Z &N T E(ElKassabyet
al. 2001, O’Connell 2003). FETHREB L UVH
15T OB pk £ (Russell et al. 2003). B &L
Uit ZEME(Cherry 199512 %9 % 1 28 558413
BNRTHZ ZEMREINTVWET, 104
IZO7= 2 FEHERBOKE R, HEZHOBIAR
TR ERN10%EAD U E LD, BERL
BLOBARITHANEFRIIEZDDHD XE
AT L 7= (Russell et al. 2003),

BIE, 7UTqwvia-dJ02ET7MT
3. BETREIZSTF T, BTEH
KRBT HARTA 2, BRUOBAKE
RECHbYRAEERTFEREME O
T LMERS N THET(BCMAHEMHIE R
FHER 2002), BTORTBENICET
HHARITA VBIRHHICDZ2HDT
§/N(BC Ministry of Forests 1995), EEHiER
BrRoRAERIT. BTOBEICET M
2 REMTEDZLEERLTVRET
(Russell KFEF£T—4), BIFE. #I10004 D
RERS 2388 — AR D R e T, TR
W3R EREORMERE T, —BET &ic4EE
N0~ 15%E N Al O T O v A
TZ 5% ETFHETNTWE 9 (Forest Genetics
Council of BC 2002), R TIXHZEZH
% B/ INRICTHI 2 B 72 8D I i 7 58 PR Al
ZHA L T E 9 (Brown et al. 2003),

JFAEMRE ZRMNWTNOT 2 ZAF > Ly
Ry —6, ZOEMITEEZNDHH K
hOROCOERICA NSV LT,

PH —DMAEEED 2@ E %29 5 HH
o oiFEAAEiEhoRo S EITHES
NET24~2B5R=T M), FETBT 5
LD—BREL T, BAKZ00ARDEMITE
END boROVRENTSN, EES
N ARSI PP B R S
% 9 (Forest Genetics Council of BC 2002)s,



AMHER

4IFIC D e Bl BEZ 1T
Wz Xx2Lvw F
SH—DFFEE WD T
WS RN FE S 3
> e Zw I EL (John
Russell)o R ld H M
D EN Tz TR DT
BRDKRZHE T S 7
DICTDITOET,

I AL Ly RIF—ITROK D IEM
R 2ROz, £ < Ol T A\ TiEM A
OFtfEE L CRWVWIHEZSTHWET 1 47
FAT 7 —ET LAY IANLT Y JITIHEE
BT HMRFIVRITH T 2P, Dland
=, EE UK B, iR
(Curran and Dunsworth 1988), L/nL. 3
GBARY RS > ANLOY IR T TR T
7—IZHANR, Uz AF Ly RUY —ITH
G DR & IR HRME A ORI DN T
HEVD > TOER A, EETHOAEME,
KBR, BB IUVEEEELEDO RS
EICHTLBMEDHHZEICAEIED
EOITHEER T 5 2 ENEE TN TV
F 9 (Curran and Dunsworth 1988),

—XHDEBE R

BCM TIX £ R AEMDEIE N EN—TH,
ZRMNS DT - RAITEEL TE
THED, FAEMKDI Y —& & HITE W
EZEHEORMEL THRESNTVET,
LAY Ly RIF—DRHKERKIC
B U CTIEBCMIT He~ K E KSR AL E T D
FEONEVNREZE> TWET, Marshall&
DeBellQ00DIZ Z DB R TWET, [ F
JEIE PG EE D AR AN DB FEIE I D SR
KDIFED 5. RITDEHRH EMEDR
ARIEZHIETEREZTT> TS ATHT
B ZEED/NE WEARDIENE A
SELELE, DEANIT A AEREE L
FLAE DIFIL A 23 27 Dl fied D 77 & Z 41 %
TLEICEHRL OO/ TS TL £ D,
ZREINTEEEHICET 3 H#i1%. 4
SDFL VY HIZEZEZEE T SEH T S
DICRTBETH, O WVEFHDD &
TIZ, #BEEHENIFRICEL > B 17
DRIARPAMELEST S ZEICESTL &
S. CAUIMMEBICAE S ZEZ 5155
DTT, | ZORMBIIBCINDERMIEITKE
ICHTREELDHDERSTETNET, &
METHEMESN T 2 ZAY Ly R ¥ —
DAMEEIT BT THEICH E D EENL
ODNTNWERATLE, BWMHERERIC
HRNENMDRNEEA D &, BIARDE
R ISR AT 2R  H D, T
BT LUHAMOFEDETEELWVWHDT
anwnrdslnkth.

I X8 2Ly B8 — I3 K FrEFEIE
HICE DRIARDH T, mOlfEMHEZE A
BIED—DTT, Fk. FHAKIZE L TH
FERGIE DIF AT Wil D220 5
FLOWEBRHICHENT, D X5y
R —idaf 4 BERRE R/ LDIC
20 FF, J (Marshall and DeBell 2001)



4

K DIk VHRIC T
HAE N EEDF <,
> T3 it XD
bB3LEAL LA,

R EZHER T 5 RO Ly Ry —

ARMHER

i

386F 4 2 5 — DA EFE(F D FEE2S8cm)E KK FE DG CTIEALCTE 2 19cm), B A DB
F(E), BFIZEGHELAHDBERYP 6HL -FhH, ILFIHDER, pE LK y- v+ 7

Y > ¥ (thuaplicin) D &3 & & (2 © F # b (T T F]F T,

A=

HeE, HL TREEET L L,

fok, RMEFEELTH, ABRICEE
BEEEREITARBBELTSH, BIARITHE
MOBERMTEDZ LI £, HH
TEDOBIAROMMAEZ MRS 5 2 ENRE
TY, BIRDEMEHITBIT DBARDE
B OMEE. KM OMAMER OHHBIBI R I
B89 % A S BCM T(Russell 2003), BXIUN
K [E T (Marshall and DeBell 2001) 3T T
TY, T—%Id. EO#HWI ¥ —3FHE
DT E —ITHNEEMENS £ 2R LT
WETA, ZHUIT Y I3 EITIEREEM &

YT 2L S EH B TR

LTHEASN TS ZENS, SIFEEE
TREHD EHA, TN DT, REDH
WEBIARDHIH R B ENE NI ETY,
Marshall & DeBell(2001)I3# WY & B AK T Ak
RLAEEREZRETLIIOFTHM TN
EMREEBEL T, EE RO MRS
EROBAREEETDHIENTESER
L TWETQ324R—TZ M),



BARMHER

Keithia#i 2 D 104
2 D 5 Sl i R A A
Z DS AR IE D
JiEE8 07 95 fE kA
TEHAGNFT,
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AR, EREDOMD
FERAF

TIAY Ly RIF 3L DER,
BIARZMESE2REED I CHALEY D
WEIHEE L ETA. BHAMK, ATHD
BARWTNOERLMEELRS Z ST
212H D FH A (van der Kamp 1988), 7 =
25 by R —13EREE O ThE 4
IS FERTFITH U T d s Witk 2 A T
W E 9 (Krajina et al. 1982), Z OKMENGESD
5N T, Uz XYLy RUF =13k
NS Ol A ERAMICHT 53 —0 v N
DOREW AT BT 2 B O S 5 BRt
INTWVWET,

S

B ORISR« BIRpICF AT 2 ERIHEIE
HOFERAN, BREEOSIFEHETIIR
WD, BIBEORIR L, £RE3EAK
BRIZFAE L £9, Minore (1983)03Z2 41165 D
HHEZNZEL THET,

Didymascella thujina (Durand) MaireY 5[ & &
29 25 — DO EHRJHE (Keithialii) 13 F 15 5
D E AR DI % 8 E (Kope et al. 1996), #
AROEMN EREDRFZTIEE L,
BA TR GE T ARDOKIEIZE D (van der
Kamp 1988). BM DB & WD FEHE I/

DET, Keithiaf§lidw = A¥ > Ly R
F—DEDRIZHBEALEZLDBDT, H
—OEMEELRTICE > THEIEN TWV3
Z EMNMREIN T FE T (Soegaard 1969),
Keithiafi /D E & W il ic X > THRK:
0. IR0 FER O KEE & ORI & WP
117338 U (Lines 1988, Russell et al. 2003), #8f
K DOZEENEEICESNETPREDE
£770.384 F) (Russell et al. 2003), & Dk
RUIBIARZFEICE S LD E 9 (van der Kamp
1988)73%, bk TKeithia G W EET 5 Z &1
# T9 (Minore 1983),

1 fZ % 42 9" CankerJi 1356 T, 1 ik % fif 2
THAMBEAEMDOHFEEIA ML A Z22ZT T
REZFHEEGARICIEEENET (van der
Kamp 1988).

Mg : o228 > Ly R ¥ -0
T OXEHE N EFFD E B Y YT
3 > (thujaplicing) D BT T, JEFITHT S
WP 0 £9Q3~25X—=TUFH)., Ly
LZENUCHED ST, BEITEFMHIEND
F 9 (van der Kamp 1988), Z 33, BEEE DMK
HIR ADIBIAR DI F R 7 2 R 2 EE A
S O HLL B AN [E N > T, AR
MiZaEnTuhwsHEEZLRDbDE TV &
T (Jin 1987; van der Kamp 1986), %
— IO ERBICTHEFOBETT,
TR, BHPERTSEMAENT
TRV ET, BRI, @BERSMITIR
AU 72 FEJE A5 (Sporothrix & B & HIIZ #85%)
ANEEE: i lan) 0 W tcat=-2 e XOVANRY (X7 Loy 3
L 9 (Jinetal 1988), Z DIHENH M D E 4
(Kirsteiniella thujinad & U Phialophora sp.) D1z
ACHEZHAE, ZNOoNHICHADOEE
JE&#5 % 51 Z 2 Z 9 Ceriporiopsis rivulosa (Berk
& Curtis) Gilb. & Ryvarden &> 2 @A
DR AZ(EHE L £ 9 (Allen et al. 1996), J&EF7
EFTOFEEOEMITEICEEBEEZ L THhE
3 (Jin et al. 1988),



7z XYLy Fo
7 — 2 R D F
TH Y LTH EHFIC
L TR Z it
ZHi T E A,

WEEOIEW & BB - Amillaria ostoyae
(Romagn.) HerinkiZ & HIH T b £ 6 #iin
AREROPFHATHEL TCLENETN, &
BHIENIZEEHMITHRA I EEHD X
& Au(van der Kamp 1988), Poria subacida (Peck)
Sacc IR DU D &2 EEH & LT, &
YA X OBIAR & EES~10.91 > F)ITZE
RIs#iE % 5 Z £ L 7z (van der Kamp 1988),
BCIN AR T 13 Phellinus weirii (Murr.) Gilbn.
P — A TR ARMR O IR DR C AR
WEMZBZS LUET, BERRHEEILSH
Wicdh s TNEEM ] (HEWEDHESD)
Wil EEd, 2 TWEGLM ) I3
HRDDOEEN VIR, BRAINPTN
DT,

Minore (1983)23 8.0 @A 2 51 E il 2 964
B2 L 72 RS &2 SCREREE O H TR
LTWET, ¥ —DRRUTDNT DL
PHIZH 725U A MZAllen (19960) 512K > T
ERRENTNWET,

=]

HERZFELTAESNSDHOD, Y RF
Ly R3O HEEEBZS L
% & A/(Burns and Honkala 1990; Minore 1983;
van der Kamp 1988), #x b #HE & KT I FH
ELTROBEDMNHD £,

i) Mayetiola (Phytophaga) thujae Hedlin @ B H
=3Iy 2k 9> FLar
BRIV Ty - a02ETEM
TRELTUZAY Ly R —DEK
ROI00%IHEZRFT L., ERBHEEZ
B2 %ZEMH D £ 9 (Furniss and Carolin
1977; Minore 1983; van der Kamp 1988),

ii) Phloeosinus|@& D F 27 1 s 2 (P. punctatus
LeConted & TP, squamosus Blackman)id X
N ZAFOBARZEN, BADHEZ A
LT END D EHMBE SN TV E T (Furniss
and Carolin 1977; Minore 1983),

ARMHER

i) F7 1LY HEOR R 2 X5 >~

2 —F 71 IS (Trachykele blondeli Marseul %

X LD BCIN R D 0 b T — %I R

5. R NEARITHED £ & £9 (McLean

1998), LIk EZ X, IZEBIED T

WCHEBAT £, ShHidsn s Ko

ERZBHTZEAL, ZOHRDIES X

N OI=DEFRDPES. HKOMR L

0 %9 (Duncan 1995), HUFKIZ XK > TiX. Z

OREFEOERICE > THRITK S/ phF 24

% Z EMH VD £ 9 (Furniss and Carolin 1977;
van der Kamp 1988). HLWEHESZ 55 /= 24
FHADF U A L Atimia confusa Say & Semanotus
amethystinus LeConteld. RER T A4 L

v R — D LKL £97% MiE
L7ZIEMM 0 OAREZIZIHIEL DD dH B AKIC
BE 5 31T W % 9 (Furniss and Carolin 1977; van
der Kamp 1988),

iv) 7> 7027 T b L (Gnathotrichus
sulcatus LeConte 13 H W S ITHENZ /NS
IR EEL 2, MEEROKRTZ5IE
&2 Z U % 9 (Furniss and Carolin 1977; van der
Kamp 1988), TS DA T M A UITHIKE
BB OREALRIZOASEET, Ly
L. IN50FRBV AT Ly Ry
—MITHELRZDFET S Z 137,
AMEBICHEGZ DS TIEBHD X
B Ao

TORDEERF

Ly RV —DHEAREERITI I ETIVY
CEREIN, Ly R —MHEDEREKRD
BERS S/ > TWEd, 7Oy I3k zEH
MU CTHEH LU=t 2 & E 9 Minore 1983;
Sullivan 1992), AL T M7 1 & RN T
WBEREREDREICLLZ2EENA SN
F 9 (Minore 1983), DT A ¥ > L v R
=3 ZDERWIRREFENE R DD,
KRICHES EEBEEBRATLENET
(Harlow et al. 1979).
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A DEEHMEN T

WMIFEEKRZH O ZHAZL TWET
(Panshin and DeZeeuw 1970), t# D fld
—ETIEARL, hwEEahsE >
Mholzta, RBENSENADDH S
BRAICELSE THRALRAMZELET
(Harrar 1957), BEILLRFEZ i S 7228 —
MIZBARAOBEMICHENS &, RO
WIBWIR A E I3 B anh - 2RI E
BLET., @E, RKEEET, 200
MENE—T, YZ25F7., HWHEE
G, WNRERNPHD £T, KEN
H—aold, FWiEOFEAERTHE
MTHODLNTWS Z&EIZED ET, Bk
EiIZ-oE0 L THO., BBAOKM
DFENVHENLS > ED EHDODNTVET,
BN S B ANDOBATIE, Fim O OEIA
TRNZDAT, FigDIEWH D TIEFES
N9 (Harrar 1957).

1144

LAY Ly R —OUMOIEILE
W<, BRA BB L OEZDOB KT
18~43mmiZH 720, BIARDERDHEIMIC
P> TJE <720 £ 9 (Lassen and Okkonen
1969), Wellwood & Jurazs(1968)13734 d
BIARZF R, DMIENNIEFEE22mm, BIAR
EARERT DR D& S (U &) T s .
TIkk @ 5 R5SmO & TRAKME, 2 D%
B OE SIS THEMT 2 &N D SR
EREFELE, LML, ZOHEMIZ40mD
BE THENASmMmEWVND HDTL =,

TIAY Ly RIF—DUMDEKE
. EAROE A, M AI58%IR DI ik
LT, 249%H D £ (LT AHERL)
(Nielson et al. 1985), A IIALEB & H 72
EOFREMNE L. ERICHERT 255,

it AP D3 > TR WA I B g LB
Zhal. REBOMEMIZHA S I &8 T
EEXIS

o

=&

T A 2y R — DMK K
PEAL A3 TR U TIER TR W R EE 2
FioTWwEd, ZoRMIZAEZEEFAGRE
N TESREE DA DMAEEIZ H
5B EOHBEMICILDBDT, FHKEE
fi] DHRAAR D i B % 11T (Krahmer and Cote
1963). WK AM NERET 2 O 21T
To BHMOZOHEYITRETT A, &
M2 B D EFED 5 F 9 (Krahmer and Cote
1963),

BHONY T —2a v

VAL by R —RARDEM IR
EWEHN) T —2 a3 >&2RUET. 7
DFqwya-d0CETMNEDS S —
IR & NRERTIC K > TAEBDINY — >
MEZDEFT. BEBORADILK T,
PO BORERN D D, FOEBO R
min oI EIZ NS T, k&2
fELTWET, £EMAIZIE->E0 LAEARE
RIZs SRR Toni,  TARBANZIES 72
P8 T% O B ORI 2SR Tl37e <. #ih
NI © 72 I EATICALE L T a )
KOICHR A B EERT XN E 9 (van der Kamp
1986), LIF LI, # W\ ZEA DM AR
Jix < SV EER 3 (B em~25emiB)IC b £ 9
M M EAEBM)TIED D £ A
MacLean & Gardner (1956)13 PRI D 218 £ D
EMIZEENTWRZY Y TY T >BIU
BUKR[IEM B3N MO ZEHEADEM KD
Fe5MThlanwZ Ea2RUELE, Kaik
Swan (1990F M DEAMIZEHF LG L T D



7Y T2 e 2
Z > ETHAREE K
B FHFE T L B
Ebore&gnNy o
—2 2> [FRDEE
49 NE— 2 ETF
vz XFZ Ly P
s —oEerg, (F#
F#t : Pope & Talbor,
Grand Forks, BC)

L 2oL, FEEWEIETY T
> B (plicatic acid)72 E DV 75 > (lignans)H>
SEMBIC X B MEERINICE > TIESN
TWsZ EaRBLUEL

T ALy R —ITR SN KIS
72 2M B DA T5ROEREN] Ny —
CBEWC T E2F ThESE) 3 RS-
ALEME DAL D HDOTYT, (5
ROEH) XY =23 TVTF v -
a0 > E7INPNREERT &REILFE R TlE—
W) T, MW ICEWE BN A
HonsELDHPRSNET, BIARITEK
> T, ZBRABMATIEARSMER#H LT
DHDOHH O, FiHIZOMWEANDH 2D
DD, FizWA TREL25HGHD %X
T HEBOAEOHIIAMEMUTHO, (L
FRLBITEM K O AMITIE W2 TR
W) EMEENSZEBHVDET, [N
AR iR & BRI < A &
FIFXFRE O RROMEF 2> T
F 9 (MacLean and Gardner 1958),

g4l EMEENZT AV > Ly Ry
HF—IZBTF 585 —DDES )N

Dr ARy R X—DERTEDIN
UL —> g3 > 2B/ L 7R,

R K

&y —2d. KREIZH D EHEWREA DN
5725 TWET, BAOHSEDHIIBIE
EEAERDBHNEEZLTED, 20H
DIIAMERED30~50%ICET DIFE D
8t Ol k5> 231235 L T W & 9 (Barton
and MacDonald 1971); Wz X ¥ > L v R
A= BHEEN W=D, ZoREES
WEREH P IBAROBEHEORERTH 55
BMMHVET,

EEOMEDRER, T A¥ Ly R
—OBMIZBTBEMHDONY T—2 3 >id
& — DEF DM AR T 2 LS N
TWEd, #IHIOWFE(Eades and Alexander
1934; Findlay and Pettifor 1941)Tld. WNHID
BAOEMIZEOEENSELE LW TN
M, ETNERKRIT, SO F E O R
WA EEZR S22 Th2 I & &R
L £ L7z, Barton&MacDonald (197D, 2
Y —MOEHONY T— 3 3. MEY
DEEFE S AT LT Ko THFE SNk
5 DALFEALDFERTH D Z EE2RBLT
WET, IN5DOWMEMINT LEHAMIC
WEZKIITHEETIIH D £ A, Vander
Kamp(1986)1Z. 300+4EADT = A5 > 1w
R & —DREDEMER T DY YT > >
& BUK AR R O B B AVELR &
FEERTIRNAY, TEMPEICREN NI &
ZaRU., ZHUSRAIOEBMEICE £ TW
L EEE DY YT U CFERICK D
HDEERRTNET, Jin(1987), BLU
Jin 5 (19882 D%, b D N {HI D ¥ 4
ST H ARSI D 2 B D 53 D KR D i
BN LDEWZERRRLEL .
F. BHMOEGIZEMET S OF LN S
SMANZ [ n > T OO R TRy 72 15 8 i
Ko THhELINETRBEOHERLTD
52 LR LELRE, TONRIEET.
VYT NEMEICH U CEMEE R
IRV RIS N, BHEORAZ
BHITLET,
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ERDBIL LT 5 il
VIAEIEE L FE T,
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Findlay & Pettifor (19413854 DB ANDE
L& 5O FHHEE & ORIE T A,
IEFREEOBMICHR, HYEE,
&, EMEREMEAN20% KN E2FHA
LEL&

5 B2

SMAIDFE AT R IS ZMMEE C. BRI ITHE
B TR = B L £9, #EE
I Hmm T, I o 7= B EE A N
B EAME R EBITH DRI, B
HEDEX13592.5~3.0mm T, R
BLONEET D 73HED S 4894
FIZOHRE2EENT0R DB AD
BEBAL 2 RN TR R, ot
“EOEZIFFEH 9T, &
B R A3 H960% D TR Wb
@D T L 72(Smith and Kozak 1967).
NS Rz & AL e DA FE R R IR E N
Zh036£038TT, a/KRIIZN
T88% E3T% (R AREEREI)TTY

(Smith and Kozak 1971),

2 — B DAL R D W TR A W
Mo MNiTHN TE £ L /= (Barton and
MacDonald 1971), Bf ZiCix 4 > = >
(tannins). 7 1/N 7 1 > (phlobaphenes). /\
Z U Z(vanillin), 717 F > (catechin), HB X
DIz EMEENTVWE T, BRI
REHICBIL2EHERLLNIZEEDRN
1% DY T Z 2 NEENTWD Z AL
SN TR N TV E T (Isenberg 1980), 18 K2
DY —=FZ KB NIV T DR H D 7% B
Mafs &, HitikaszREL TH/NLT
INEDA I DN 5w, Ekz
T 258 7= OEERELRNS
ENV53 D £ 9 (Swan 1966),

A — DR Rk <. FIRE O
XY —, T TERNERRICZZ>TLED

728, B ORREI A O BRI LR AR
WE9d, LML, AT v 7izonTn
LRI T 7 LT EGEBRETHLS R
D, NIVTZERTDHENIEEDTE
13H 0 FH AMcWilliams 1988),

2 F — O T2 O BE Il H R 43 23 RE
DRRITHEBEZ 51 & Z U(Steer 1995), X
T2 MRS D R A AR D 72 D HL D T AvEE L
<, RBMEVSCREZANOFHHICIZEL T
NWEH A,

it o % BE 13 20.24 MJ/kgE 72 13
8700 BTU/Ib (Nielson et al. 1985) T 9,

A DHBRA T

R EEOBHIEEIRAFEL XE A, Bl
T3 AR (. O W 'E 2 5 O ERE O i)
BEITS TN, BENZVWEHAE, @
BRAMERICBR S0, U & LU THIRR
WRCBIRITHZIENTEET. BMASH
MANOBITIZEE, BT,

T WE CRE H) @ A R BE AL 23 B (5GE
DEEEIC LS ARenEd. 7 EEEALGK
BRMMI DN B EEFDIRAEMIE T, K
TIIMH T —T, BAfERESREL > X
RO L > XD ZF > TH D,
ITHIZODEI~4ERS I ENTEET,
TR AL ARV TR & BA R T SRl o
ATHIREINTHNET, ZOBHETIE,
B B B 2 O AR BRI RS 2 &
WK ZI2H D A, BEMRE <IE A
DH B 5 MNIEAKUEE & KT S IR & T
Db BZBEYMNH O £ 9 (Panshin and de
Zeeuw 1970),

EHmH) © T B T (—F10f
W), BEALOYHUEL £9° 2% A (GE S O &
BOEFNIRENTNWET,



OB ZE R T
T XXy R
X — BT

38 13 & T F3.5mm (1.4~5.9mm) D
WA 255 75 ORI H30~450m
(Isenberg 1980) T9 , Wellwood & Jurazs
(1968)I2 &k 2 &, #ifFiT O fEE 135 <
(12mm), 50fF4£T35mmiZEL, T DEIF
AETHHRET 2> TH-> <D &M
LEd, flffEoRIIIUKE TRIKERD,
FROE S TREERD, ZOEIIBEN
EL<IEO THREATEZZIZEHEML £8 A,
UIbE E10FEALLFOY > T IV ZFRSV L 72
Bia. MO RS M3 3mmAi 4 5
N, 2TOY > TIVEFEIZANS £23mm
E72 0D FETF, Graff&Isenberg (19500137 5
7 OV T ORI TFIETEN LD E
N2.05mm T, H&BHEZZ SN D EKILY)H
ThHASEWmMELTNET,

AiREEFLIICIE b —F RBEFLIE D JE v rf
RERDD D FH . MEEITZESBD
EM AT THERENTB D, Enit
MTEDODNTVWET, UMIDEMTE
WA B DA R < o N F 9. Mk R
OROEIZY T I A7y —%£ 13U R
FoNLOYy 7 XDEENTNNEL, K
0.1 ym T 9 (Krahmer and Cote 1963),

I ALY Ly R —MEFA—RF >
RIA R — A2 ATFY—BX
UCLy Ry REYTHD, K<MHEZ
55T EMND D FE 9 (Sequoia sempervirens
(D.Don.) Engl)e T35 OARMIZEAMINY
I—aO—fzEEL. FEDEE
HENTT, Yz RAZ Ly Ry —&
A2t AT =3 EBITFEFRARLCELD
BREYyELEHFEONLET, {—RX%
SPIRTA BT —ZFWINTI A, RO
> —0FD] WLET, LarL.,
MBETHRITDHE, A AT F 1T
WEHERN D D XTI, 2 OISR
HitE DARUGEE EREE DO H LMEZFF 5.
B2 B9V 5] (8l 7 1601 0D W T C =51 D Jik
MRS SN BNTIR> TWET, BEMSE

R K

THELEES, 1 —RXY2FUA ¥
—IT 2 Ly R —EIEFITEM
LTWET, ZO-MIIARIENEHICELS
TELEPTHZENTEET, HlAIER.
A =AY KT RN —ETAF Ly
R —DEH B EE< iz, £
TR SBMNDOBITNEDEDNTH
58T, b6 =SB R
SIS E T B 72, A O HUE
WKLo THPNTHIEMTEET

A OB

AHOHEMBEELES
I AZ Ly R —MFRETY, &
UTRINZEL DT, 330~340 kg/m’ DL H;
AREHE EAEMBREBERZICEDONT, £0
HOEKBIIBIT LT AL Ly R F
—DTHEREZFETLIENTEET,
DAY Ly R —DHEIF., K
IRAB(E 7K 2 12%)T370~385 kg/m’. &=FIR
RET330~340 kg/m’. EH# T432~533 kg/m’
T (Isenberg 1980; Jessome 1977; Mullins and
McKnight 1981; Nielson et al. 1985; Rijsdijk and
Laming 1994; USDA 1955),

TUF 4w -JO0ETYMNEDT
A by BRI F — O M E (L E)
13#90.33(2 M H & /£ MR FE) T 9 (Smith
1970)s Jessome (197D 12A%EFHHIL T, =
NEDENEfEO31ZHETNWET, Cownk
Bigwood (197)IF. =2 —Y—F > RER
K THEHEREEE315~341kg/m’ 25 T W
7.
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2.

i v &2 Vb
R & —akE
RIEE(MC)

Eg3.

BRREOU IR
Yoy Y-
S50SF A DBED
SHEHEE TOHES
HBEEBEEGEE
1) (H88 : Jozsa
and Kellogg 1986)

16

% MG 0 6 9 12 15 30 60
=4 2 [ &#
(Kf/fs) 330-340 | 350-360 | 360-371 | 370-385 | 380-391 | 429-442 | 528-544
(Lbs/ft}) 21 22 23 23.5 24 27-28 33-34
K—YHMYTRIV Ly Ky s — 80%
\
\
\
40
\ \ 60%
MY
TN
RN
= SN
i% .35 N \\\ \ QNo/. 400/0
R . n
GITIS) = \‘k oU"% =
30 R S 20% » | 20%
e— Bt 7 ~~
H
0 10 20 30 40 50 60
f i (%) L

T T AY Ly RIF — DX EILE
BT, mEICLUEN - THEMML 9725
BED S FEEHANTHEA U, &) DSERM D
pERR S TIRRUEIC, 204 H £ TIIMESR
MITEA L, £ DOEOBERFIIRITVIT 2
D £ 9 (X3) (Jozsa and Kellogg 1986; Okkonen
et al. 1972; Wellwood and Jurazs 1968), Z D[
(K 35, T RY Ly B2F—DR
AT BAD 520D F i EFr B, M
KOEVWEEZREOD TWAZENDDE
T, Wellwood & Jurazs(1968)13 2504F 4= D
KREFNTFER, 100F LA, BENHE
AT EE2Rm AL XL,

Smith(1980013” = A% > L v R ¥ —214
A DT 1] D Rk R P BR & Wb 2R 2 3 X
bR D AN U 7228 > THERIEIIE ML .
WA RIS B E VWS FERZETNET,
BEIIEHHENEFTATLEN, 20T E
NS RO B E O 2 < 2 en
WEZINET, Smith& Parker (1978)I1F FAF
D FE K} 5 B (XRS5 HT) 0.25~0.32, Widt D%
F£0.51~0.69, “Fiim# £0.26~0.36 & WD FHE
EEHETHET,



7z XYLy F
> F— it 4 E A
DE TR G TH%
D 7 HAE D
BT

4.

DAYy B
I —-DERTY
PR RWELY
EREHOIED
AL S D155 ¥
DFH{E) (Rijsdijk

TEREM

T AY Ly RIF—MIZZEDREE
CRINMER DIz, STIEREEITENT
WET, FTEZERORERERELT
3. FEEAEDN YRS ERM O
FEAN R (FSP) D & 7K 2 325~30% TdH 2 D
L, 24 —1318~23% L IEHITHR N T
E DT 5 1 X 9 (Higgins 1957; Rijsdijk and
Laming 1994), T D/, Tz AT L v
R 2 & — M AR R DY B /NFRICTHI A 5
N, BENBL THFEOEEFNTITL
INEWNHDTT(H4) (Rijsdijk and Laming
1994), RKIEZRIX, =& A B O
MR EFR 2> TWAMh5TT, U
25 Ly RIY —DtkiEEREIX K51
RINTWET, Yz XF Ly RIY
—DOEM EVEMBEZL TRAAICEWSY

R K

KO P AATIN—ADEKREZ LKL
TWET, BIARFIZEKR6~10%F TH,
I8 FELRE, 27 AT, ¥ -0k
O~11% THMREE 720, B F 2
NEFREFL. HEEOEIE EDITHE
M EEZAEETTLE, —FH. ¥
T I AT 7 —1312~16%, AT ) —A &
TAZANLTOY J1314~20-21%Z R L £
Uize 79 7ITREINTZEIFIAM D
BEEREELET, YT AY Ly RY
Y —RT DI WEEL, BNz TER
EMEERL, BRM, Y1510, Tv
FBROH —F V@EEY IR E DO R
ZREDIRIEIICHEH S NS AMEL TR
BEOBMEEZHRATHWD I EE2ELET,
ZORMENT XY Ly R ¥ —% Eid
DR, BROHEREN & KM N EE

and Laming 1994) TI5ATy—. DLAYANLOYIH  REKREHEDARCREREM RS LD
30 30
28 28
2% 2
24 20\ £ ®E fm
22 22 /
20 /r— 20 [\ /
o | o | \ ¥ = @A
& 16 & 16 / = WAm
=1 &
x 14 s 7 x 14
£ 12 / £ g \
10 A LA 10: /
g 0% 7k 3 o
,/, il
1/
6 §Z 6’ X
il Y11/
2 2 |l \ \
. LN mm N
0 10 20 30 40 50 60 70 80 90 100 0 1 2 3 4 5 6 7 8 9 10 11 12
HIHRE (%) SR IO T DUINESE & £ETEICHT 2 ERE
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K 5.

fh D&+ IEH3TE & LEB:
LEBEDARICHL
Oz RY by R
—akE (HH: 2
FUTvY - hFy
RKRERT—9)

K3.
BEREICLZIIR
YoV RIY—-DE
AKELVER~IEEKE
(EM-TEICEITS
FIURHEE

18

A
| J S hHRT
20 1 ; k_ ==
18 A f YIRY Y
Y N | ~xavz
16 / A A \ l n
f VAVARVARS) V \_ A ¥ Y552
® 1 = A VAN /N\/ 77—
S / N\ _J/\
= 12 j e/
\ 4
A JTRY Y
AN /‘\/\ w K4
10 / \(A\ i = _/\-—’_/ L VA l‘ 4
8I
/
sl L
108 128 2H 4H 6H 8H
INKEEE (E#MTiELL)
SkE
¥(BAM EBEAm BiE AR
0 212 45° 7.8°
I A 0.19°
- - 0.15°
I A 0.53%¢
- - 0.40%
6 1.99 4.0° 5.49
12 1.0 26" 4.8
15 0.96° A0
20 0.8° 1.7° 2.3°
a Jessome 1977 (BCIN R A=K 1285 AK)
b Rijsdijk and Laming 1994 (BCIN 33 & UK E 3550k
c Espenas 1974 (543 k)
d Nault 1986 (BCH KAk 5 5 A)
e 5L [OF N5%:%7)
f MO BATIVERET
g Harrar 1957
h WRCLA 1992



JERY YLy e
= —D KK EHBE
EBIR K SE LK E E 7
IS DIEERK (I
DOoHTVERAFE
IREZEZE LB (ZFES
BT,

TWEd, BEICHINT, FEREIh
TWBWEREIZZDOE—MEEDEINE N
TE AR H D £I 0% AWM BERIZEH
TEE TN S O, 2 CAUTHRWERRE & £F
> TWE 9 (Harrar 1957),

T AZ Ly R —DEMESTEEK
ROIHERIZRSICTRENTVET, Nault
(1986)73 7 U 7o A B ZAM D il 5 1] 0D i 28
1. Rijsdijk & Laming (1994). 35 & UXEspenas
(19T K> THEH SN HR D H D K
DHELNITENWEEZRL TWET,
ZHE. BEF 5 < NaultD HIE D& W ILHE
WD R R D R EM 2 W RITAT
bl ThHbHEHESINET,

fRim & B2

T AT Ly R —IZDREED =
W, mOEESIR AR > Tk 7, HHiIC
HTWaIFEAEDHEBMOH T, &D
W RICEN TR, L2, a>oy
— b IR GE. BRELEORE
HFET., TOREER)IT12%E KE
T. 0.11W/m°C (£7z120.74 BTU in./ft’ h°F)
T (USDA 1952), RRMIZ. Wz RAE >~
Ly R —3ZDREEDOLED., @
BEOY 75 A7 7 —(RALEEK0.6mm/
min)72 I L T, BERETED &
W R AL R FE ($90.8mm/min) Z £f > TWE T
(Lie 1992), mAGIEEEIAM YR 2 #
BHETT, YV AY Ly R —0D
EWRIGHEEIZH F O EEREW®E R
BNEABINTWET(]. Mehaffey& @
PN SR

I ALY Ly R —DKREFHFEERIZ
67~73 (ZEHK1D (Richardson 1996) T, LK
FE1Z98 & FHHIX 41T W 9 (WRCLA 2001),
ZOZDOFMEIL. EORAENEZD S
DFfRMED O > b O —)L N E AT AE
OB EZEHIRT 2720 OFEUE[ T,

R K

KRAERERIIAM OREITIH > TREDHE
TLTWS#HEZRIHETT. ¥
EREDOERIL. K7 D EEEY) O N EE
ERIALE BT M OKRERHERZ 1508 KE
L T W % 9 (National Building Codes Canada
1995), KREBEBROBENWT T A > Ly
R & —13, KREREHE 100618 D% E D
RN 0 1 Nl s RN =¥ gl R e
WL L9, hF &y @REERER995F KA
3.1.13.2) T, Rl @ O BE D KR
EREREDBERZZZNLLTF EHKL TN
9., Yz ALy Ry —-lFns
DEMEITET 2B A7 WEG M B O
—DTY9,

JESLREIRBETCHAET MO EE KT
BETY, Wy EKEORERMEET
RESNTWD EEEFEY ONEEDS LUK
et BV QDR E O HEE T ENEN
300&£450C9, YT ALY Ly R —D
KRERER IR EITKE & S5 Dt
RIAEZITFD 5N TN D ERHFAREZ
5N HFEISHDTT,

DT ALY Ly RV —-DREEIL,
22.56 MJ/kgE 72139700 BTU/1bC 9 (Nielson
et al. 1985),

FEREMIE

T —AMICIE A RO —FT 1 27 R
F.ATAEFHT S ENTE,
LY TR 2o E. WINbH
JETSFER DS S 1 FE  (Williams et al. 1987),
K BEMOBEERNFATE., kL7504
DR THEBDIHEETDHIENTEET, &
BT —BMEDZD. ITOLRT A
MTY, MARBRTHY Y —THENWNIZ
ft: EAYD (WRCLA2001), L HIREED -
OEGIHETU - 20 ZDMDIEENT A
£7,
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R K

vz Ry 2Ly Y
S — (2 K G TS
X v F, AT 2L X
b LAZRY TN
= v LEDITE R
TSt EHD L
B,

20

DL A Ly RIY —DOREEMITIE
WIZEmWEBEEEZRF > TWET, ¥
HOLZERIIARICEENTVWDERY 7
/= BLUNOROALEYNE] i
ITREDFL—MUIZEKZBHDTY, 1k
FEAMEAT I M HEHHTLIILad
#h U F 9 (Kirbach and Bonac 1977; Kirbach
1992), YL RAZ > Ly RIF—IZEEN
TWDEEEZFF DM RSP &
SERU T =IO, BisEtERED
BWETERD(XT L A, KRB A v
FREIVEENTINIZOLEZ[FES Z
EMBETY, TESROWE IR EDH
BLRTWE 2R AMICHERLZEE,
TSIEELTHMEEIL, $TOFED
DAMDOEALHILZGFETEILET. K
VT, $IMMB SN RICED > TLE
WEY, FEMOE ez 2T .
PIA I IOHENESASNET,
WNSEAICL Yy R —MEMESHE
1. BRI A v FEFI AT AE
DETZFHT 2 ENNBETT,

HRTU Ay > Ly Ry —EREYN
T2EE. MHER RS A BHE THMED S -
o, UIEEAEFEICHS R0 ET., Z
DOFER, S LT oy 1 27 &N
FIVEEHD D B ERE10% O B HEA, (K5 E
HFHhEInsh BLEEMREL TR
¥ & 720 F 9 (Kirbach 1996), FZERFFE T,
AHEVIWT D HBOAEEZEZD LI

L= KIS US4 e T —
T NF T
BT S ENTE,
WIS GG AR E S
n*d,

O TZDRBZERETEDLZEDNRIN
T FE 9 (Kirbach 1996).

THF =ML BT, 2P BRIV MR EDLRFR
HMGGNT=D, IREBMOBERD =570
—EW, FLRIFERERORETVWED B EfH
AL 72 g nid7e D 548 AWRCLA 2001),
TIAY Ly R IEBARICE N
LYV TI I ERITIANFOBENK
IRLU T EZITHF L — bR E NS
E.BALRTLKRBS5D., HEkET &
HET D ff 1L % X & T 9 (Barton and
MacDonald 1971),

Ly RO —MOEHDES SIIFIEED
A MBEEITIIERICEHEETN T
X Z UM TR N 72 0, KEIHER
THROH-> 70T 2HEITIE. AR &R0,
WiE, BIR, B EoERBEGEESE
it Z U F 9 (McBride 1959),

R 2 IS D2 R D, NIV
T FMICHEHA L THEEZRADE£130
ADDDICKEBNRERT DI ENTE
F 9 (WRCLA2001), Z=D—F., ENZZFD
HIRMEZ R THEE O NHIIREITHE L T
WE T,

RS

AV, i FEREE T Ol /K RIIET
SBEBELOEBEIRLILENDDET, Z
DE KRBT OHMEEIC L > TRE
D EIT(K52M), BN TONEHEEKEIDL
WHEK~8%TT, VLAY Ly RIY
— O BFM, BEM. INRIVM, B A
T A T MIIANTHRE S N TW FE 9 (Mackay
and Oliveira 1989), —fIJIC AT, 1FEAE
MEERESITICHRIE L ENTESE
T TRWAKRM ORI EENPES Z
ENRHHNHLNET A (BRE 1977), HL
B2 2 a— T3k AR DIRE £ 7=
FENKDEWEE, L EREERED



KTy & RIS 84
EHOED, NF A
T FHICEF L
THFELS E L
BLC2d gDl kS
LRREEITSE L
PTE LA,

REN S ERANDEREE WS HAGHOE
F XA W S 1 F 9 (Mackay and Oliveira
1989),  Salamo & Hejjas (19711358 B < i
HICERBEBGEZ5A 5 I a5 —
MrEREREEREEAEDE AT P2
— )V TCHIEZEITD ZEMTEDL I EEHE
GEL TWET, Avramidis 51993, 7 =
ALy R =2/ RIT, —EDE
JEZ R W BB gz T W E
L7z TORER, BHAHRELS kv/mZ
WTIEH D H % il BRI 9. 1em x 9.1cm)
., mEEEET LR EBRIEL L
ZAAEL E L7z,

Wik

=i

HEg

RRICE > TR XY > Ly Ry =13
R TREPITRBT 2N H D, £k
D, MR DENAM ORI IIE RN
TY, HEEORBIL. AMO—E ML
MEICAER L /DI h &l 2 TN ARM
R DM & WD Tild & £ 9 (Mackay and
Oliveira 1989), Z#Udd . #EZ1T> T
WD RRL 7K A3 e BE 2 5 i U e g
NEBE L BOEME Y 5 2SN
WG, SERITKEM L ZMLN T X
STL2KGENVERZEINTHE
9 (Guernsey 1951), AALAG % 12785 >,
FREDEANDIFEENGRD IR R0
£, EIRFEEPICAMA L 2
BERBICZOZENNZET,

Meyer & Barton (197D13 HE B AN = 2 DI
HARET D AM AYE L NI DE KR & HHAL
NEFUNTOENSEELTOWETN, =
DAFZ XN DN THE/R R & f2Rm L T
FH A, Kobayashi (198513 &R E F BEM
Biafio T, BHEYLLARMOMHIERRE
WEEFNR, FELFGEE AR LB
ZIHEUE L. BANTEM OEGEE DT
BL., MlENER L. B Okt fF
JZEBIEEILEERBRLTHWET, M

R K

DM T, BYRFE MR IR L 7208
EMMERMIL < THERITET U THRGO MR
IO ET, HEFTIYA Y OEEGEET
Sla, MlOmpE S ERIES A
Tll, 2OZEMS, HEETREP DK
TERHNCEER I 28288 I HEE 25 S
29 T EMIRIE X 3 E 9 (Kobayashi 1986),

BRBENEVWHEEBZ S <50%MCLEL
), BEVREZEZEOYER TR XX
g (Mackay and Oliveira 1989), #£> T. #ik
MEBUAN AL CHA K 2 @ O YUHE C 1T 72D
¥9. 20T LML, BRIUICEKEZR
R 2 BRI ZIT W, K23 E
e AL TR R0 FORELERIR & T
AR R L THRBESEEAMZE, KIC
HRRtg e W THRER E T S B 2K
MICHEENEZ 20[REENH D 0D
Z EME A F 9 (Guernsey 1951; Mackay and
Oliveira 1989)

Guernsey (195D H 7 PE O AR T HE
FEZEILSTWVERRTNET, MK
LU IEEMDOI RS BEE DR
ZHWT S EFIFEAEARTRETT,

fLZM%1E

)l O — Z(cellulose). NI &)l O—2R
(hemicellulose). U 27 = > (lignin) & WY 5 7
TAZ Ly R —-IZEENTVWSE
BALER L. O SRR &I R R
EOWRTHAELEY, Aokllo—X
(holocellulose) B LT 7 Z N3k L 0
MIZE<EENTVET, FERORIERK
GFEBRRINTHBO, Kix EVEETHHT
% Z EDOTE St (Nearn 1955712 <
BENTVET,

BMIZEEN TV SIS O & &EIT R
HIZEWDHDTT, Lewis (1950137 = &
7oLy R —oOBKHEYORE
BT TR ANLOAY T EFTTSAT 7

21



R K

=4.

DRI oALOY
VELKVI ISR
7—HERBLED
TIARIVVY RV
— DAL S (B fiE

3fiEzRESECH
TB%TERR)

5.
FRITEEDEETH
RUEDIRY VLV
yRHY—-D=DD
R 5H5I1C6175
S &R D{EE
B (EEZAREL)

22

= ThZ7EIO-R | ASEIMO-R (VU= | MBS ER 3
O9xARY by
K% — 47.5 13.2 29.3 10.2 0.2
DIARI I
=0 48.8 14.7 28.8 5.3 0.5
ISR 77— 53.8 13.3 26.7 5.9 0.3
« Lewis 1950
o RAOw/Hia—R Vo= )%y e 7% ¥
Firt ” |
JT 56.5 29.0 15.4 0.32
=l 59.0 28.1 14.9 0.14
x 62.2 28.3 11.1 0.24
11k > |
JT 67.1 32.3 3.6 0.54
A & 66.8 314 4.4 0.45
x 66.1 29.8 5.0 0.33

*Barton and MacDonald 1971

T )= REY, T —INELXVRKANDERBRE

—DREEAEUEDH DI EERL TNE
(D, SHMF O R ET, T
MOBEATIILEN> THALET
(££5) (Barton and MacDonald 1971).

1 B 9

T AY 2Ly RIF — DR A
DOEHEE/EE LR, 1. FO. ®kZTh
FNEIZODET, 250tk
T AY Ly R —OfmtEmE. BE
P BB W OV e =l

HIZBWT, FEROEEITH L TAHFEN
I81E ERERFNRZFF 728 TV XL T (Barton
and MacDonald 1971), Z#15 OFEIL, &
TAY Ly BRI =PRI NSERIC
BHESREZREZTDHOTH L7220, &M
DML VA HPHIC D 72 > THFFES N T
& ¥ L /= (Barton and MacDonald 1971; Jin et al.
1988; MacLean 1970; MacLean and Gardner 1956;
Minore 1983; Nault 1988; Swan et al. 1988; van
der Kamp 1986).
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BEMB LV RMDY
TRy Ry —IC
BT3RS RS
(%)(Hi 82 : Nault 1988)

R K
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18

> |

]

() EWETIEHF

1

rd
/f/-r

100 1000

i - MOSBALFREY

BUKHH 3R 5 IR AT AR IEIT X
o THIFEMCEM D 1.0 ~ 1.5%)B Z A
FEVERE TG~ 15%IT T DI EMNMTEX
9§ (Barton and MacDonald 1971), fEF8 5013
Fizvvy S > VP EGhyjicacid). B
KOAFINIZATIVNSEES TWET, WV
Y7 RRITEN T RAROKRE ) & £
STHD, YVBRHZNITR<SERERIRZE
WA TWET, VYT AIRMEFEHE
LU TEmOWEEEHEZREL£T, VT
TV OEEEIXyronT ) —)b
7~ U 7 A(sodium pentachlorophenate) & [F]
2 T 9 (Barton and MacDonald 1971), V¥
BEAFIVET 2 A5 Ly RO F =D
HEEEML TWBLS T, EARIVAY
FT LT BRUE DRI L TH
% H HEERF> TWET (Barton 1962),
DD, JxAZ Ly RIF =TI
>y bF o A b OWIR DI RES R &
LTRL<ffibNnxd,

SMicEENDZ Y YT > LK T
T/ —IVOERITHN S FES IS
WM DIFELLBODETHN, WMITIE
FEAEEEL TOWEY A, YT T U

NI DA THEEL 70 D 0% 5 M D
EAEEICE END18% L, FWAIZK DK
TIRAZRNH D £ 9 (Barton and MacDonald
1971; MacLean and Gardner 1956; Nault 1988),
ERICR U Ttk 2 R Dl i3 ik &
L Thterz LI <IZEWA L £ 9 (Barton
and MacDonald 1971; Cartwright 1941; MacLean
and Gardner 1956), BIARDERFT 212D,
IS Ot 2R T DEEE E -
TWE XY,

Nault (198813 #5 i A & JF A= A D A N
R DGEZHEN 5 8 A CFER O FinfE % Lt
L= E. HGmADHENEL X)L O
HEDEBEEALTVWS I EZEIEL X
Lz, FEABAOFIZE, —5oRER
VYT i EOM RSN E EN
TWhiaWhwh, TL<EM DEENTNER
WIGENH D XTI (H6), ZDHFRIFT10X
=Ty v 7 > oREREE
WD E(Jin et al. 1988)DFERTZ £ XN
TWET, FMEREZPIRITEARY
71 /) =)V TY, ZOHT, FERBRK
7Y F 2 EE(Barton and MacDonald
1971; Swan et al. 1988) T, Z DRI E
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R K

FEAHRH KT S
J5 & 7= (2 g AR
BreEhTOL S
Eit, > —o2#H
LEFEMICFS L
< v & ¥ (Barton and
MacDonald 1971),

24

BICKIGLET, TUNFURIIBHER
HADBHZSERIUET, RAIZ
RN Tz /) —)VIZBEEZ L E S5 H
MZ2FEOVRILIEHZ AT 25605
0 F 9 (Barton and MacDonald 1971),

DT AY Ly RV =EMEB DY TS
CERBERICE ENDKEEMEDIX. &
ERMHR S TN EYY TSI
N EFEEFENDBOD, T L THh
BEOHEEZHEDODZENHEHLENIR ST
U FE 9 (Peters et al. 1976), I 3 HENT 10 £X,
®ENS DLy R —RBROJREEKZ
EERINCHET Z ST il iz o
£ Ao

LAY Ly F“/ﬁ‘\“—@{ﬁﬁf:ﬂ‘&‘f
EMEB X OCBEREMEIZ. BOWICT
HOETH., maHEROHMEY Jﬁ&% %
DTS, BRHEMIZIE T 2 HE £ 72138t
feRHm N E EN TN &, &
F—DEBL ZBEEITHFGL THET
(Barton and MacDonald 1971),

LERIEICLD > =
BRICHENEHE Ly RF =MD
REIZ, INTELZLBHVET,
BHOAF—IVETZ2ERAL T %
BETDE AMPOKEERY 7/
—IVESTOERDIRIE L TEEHD R D 1T
BRWIINHDONET., AF—ILEN
WA DREIEAM MY 5 &, $kvY
YTV ERIRL., O dH 2 KENE
DIREE N T3 E 9 (Barton and MacDonald
1971),

RRIZIE, B A TREK T8 s AT,
S AEEM DBRIER I B DB DN E
<A EHED, RO INELESIT
BoTHLNEOLET, INHbNE
BEHTHIUTKTEHBEICEWEE T I &
TEETA. HHEEXOERTREAENE S

20, 7kf?§&'§—y<‘:73§'f‘%72<7£©i'§—
(Barton and MacDonald 1971), NI —
DRI T, 7J<YEH§@¢’<?§E B
L., KoNERFELLE BaADII Lk
O THRY X9, KMEFLA O Y /e H
FE3 T Ty ABREZDEE Y —M
DREIBD L, ZOXS T INBbN
£9. MHEEEZNROT LN £2F
T 7w 7 ABEHIRE DILEME 2 A %
& AM O RERIICF ST
<BD%Fi<Z &ﬁ‘f%ﬂfﬁ— (Feist 1977)o
BAD 5 DERK[N DO N THEEE L
%A, it@ﬁ@%ﬂ@@%%ﬁ47%
DT OEEARHANRELEBE D, ity
DAL, B L ZRFICREICS I &
S>THOLNET,

it 18 45 1%
FEAELETOHERMNED THDKD
2. P —0MbEOHIZE TN DA
HERSE T < ADET, RLDOMmAMENIE
WITEWED, BT W EZEmAE
MIENWERBREINTHWET, —hH, Uz
2% by RIF —DsMiZZ OEN i
B TR<AISNTVET, ZORARD
MMAREIIEELTEEN TR YTV T U >
> (thujaplicins) & W D R 1L S H DT
o TR < OARMBHEITHL TIEK
BHEO 7 x 7 w7 Z(phenolics) 3Tt AN
EEOLEENERELTB0ET, Ko
T, EMNE DB DN — AT
BEND NS Oty O3 Ai & —H L
F 9 (Barton and MacDonald 1971; Cartwright
1941; Englerth and Scheffer 1954; Erdtman
and Gripenberg 1948; Roff and Atkinson 1954;
Rudman 1962; van der Kamp 1986), JREEET
EHT 202252y RV —HRAD
it S MRV A D &SV E K O BB TR
<V KMOKRDOTMILLDELSm> T
F 9 (Roff et al. 1963; Scheffer 1957),



JILRY YLy
Kes—s—o
Hit 7 DHE RSt
WA TR ( Fe b
F g R

ST BE S 2 HFFEin 1987; Jin et al. 1988; van

derKamp 197512 & > T, B OB

MIZAS = EMO—EDIREINEH-> T

WanZEEHLEMIINTWET, I

ARMIEBALT=WEMDTY YT 2 as

PEDIRWMEEWIT R L T BM z EH (L

L., 20®%ICk < BIFERAD

5 EBIET, TZOHRMTT

£ 5 DONthyjin T, Jin(198DIT XK o

TwmaIh, EFOT RS >

Ly R =10k RBETDEN

EICH T 5 mEENHHINTHE

T, SMITBWT, AAEHBr LR

WEIZEM L NS TR, v

TV OEENMFD U, thujindV

L TNWEONEEINEL Z(in et

al. 1988), EMIC. HHHpk s % HHE(b

THHEEORARIHOHLET, %

IS BB, SN -

THEITL TWE X9 (van der Kamp 1975),

ZDD, ZlmiEFAR D8O LS

HDEOERIZES TSI ENEKLH
DET,

JUF 4wy a - a0 E7MNTIE. 3T
KOEFER s DFe B IE F B M fE o
TUTAZ Ly R —PNHRKTT,
JERG & RYE FE 1T K BRI
LOHNEHLTHRDELBO>TVWET
(Buckland 1946).

VG 0 AR R L 5 B 5T T (Western Forest Products
Laboratory ; BITED 7 + U > T v 7)Mo
FHIHOMEICE ST, Dz RY Ly R
2 — DA R B ZFFEH L TS HlHIL
SEB-B Ry v T 22 ThH %(Barton
and MacDonald 1971) Z & &R U 72729,

D DDILER D DEBESNTT DI &
WX TMAEZFET 2 Z &M TE D &
BonTEE Lk, &ibiciz-> T, EHD

R K

EBEABRICBWTYY TS OEHERE
HEE T OMBABIRAVME N & W D #E R
T, MESEFIRTHD I EMRINEL
7=(DeBell et al. 1999, DeBell et al.1997), BH 5
M ATEIZE G L T o b &Wait
WHEELET, Yz ALy R Y —
EEN5d7 x/—)LbYUZF > (Phenolic
lignan) L BT TFNWREIERA 2> T
F 9 (Roff and Atkinson 1954)7%, F3LAK
ROMAEICEDREFEL TWEMNIF
BSMTIEH D EHA. TOMDOREE M.
FEREBEIHL THEEZREDRA O
amiimeh TnEti, BHE YV
U2 T F M B A
WD ST 2720 O E R LERED —
WizEBZEBZLNTVWET,

Freitag& Morrell 200013V 1)L 70w 7
BT, HWmBIANSEBR LT Oy Y
. HESBA»OT Oy 7 OEREKT
(Scheffer 1957 LT[R U TH D Z & &R,
TRMREEARM DA Z N K O Bl D&
WAM DIHAMEIZHAR, 2L Thiank
HeE L TWET, RMBIR D AMEIZEE
TEOMRISELATETIMN, midL T
— % (Nault 1988)I3Hli T 583570 5 B A TH4E
B O NERR BT 2 kS & 8%
7256, BIEOBWERD T RFEAER
E0ENWZ EERLTWET, ZHUTETHR
LI REBERDOF DAL 2D - <
DLIERRENSBENKML TS &
ABLNET,

fhistiE S EEBE L 7= A 1%

MAEIZDONWT T 2 AY > Ly Ry —&
iz i L 2T — 21 3HE0H D £H
o KEM BB IHRASTM D 2017 K4 it
INHERERE) )7 0y 73BTl xR
& > L w Ry —1E X2 b (Chamaecyparis
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C FIL BRI A& (Y
X P XIRTVSEHFE
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formosensis Matsum.) B LN a7+ >R
(Calocedrus formosana (Florin) Florin) & W39
“HEOBBEBAK L FZEOMAEEFED
EFHMEENEL L, IS =ZFHOBIARIZ
JEHHICE LS RESIND I EEHD X
FA(Llin et al1999). ¥ 1T 2 L RNA
> (Pinus taiwanensis Hayata)l3 1 v bR T
wWEEHBOREEIC, 1 TO—Y 1T
Z (Chamaecyparis nootkatensis (D. Don) Spach)
BHAaREICZENZTANRDEEINE
L7z,

ACKED 2 25 > Ly R & =L Z
HATZBAREL TR<SHASNTNET A,

JERITIERARDINANE Z 73509 2 B2 H
DFBA. RADEMMMIEICEET 23 —10
v INDORKEIX. EN 350-2 1994 Guide to natural
durability and treatability of selected wood species of
importance in Europe (BXIN THEH & 415 1/
D KRN E T AEIZETT 2771 F)
T, B TIMAMESNIEFITE L] O
1S TIHAMEDN TRV D5F TS5BS
I Ed. UMIBEICED S 958
SIS T B 720, MO BNFEE S Nk
T TOMD FLIFHERITITROELD
BRHEDOMWHOET :DEIF I/ A LTEHD
ERITHTHMMEND D, SIEFT 1L

D —Fi Hylotrupes bajulus (old house borer)3 &
U Anobium punctatum (— 72 7 7 = F v —
E—-MWiRES NSV, FLOEOD
(MM ZF D) M (T RRE Dt 2 £ D).
FES (REFEINLIT W) O7 U ITH
T HEPIEOFMICHHEHEINE T,

KRN BLE EN 3502700 5 DN EROIT/R I 1
TWET, JLKETVZZAY Ly R ¥ —
1R (E D ) -S (D —FE Hylotrupes)
-S (D —FdAnobium) -S (O 7 )& 5058
INTWET, ZFUIBRMEMICY X S
NTWDEERM DS BIHAME TR
DOREIZADET, I—Ov/SFEL Y R
A =133 (M RREOME M) & E I N
THO, EREOBDEEND &, TiA
HETHOTNET, RICFENTWD A
VI -0y NEESOTTED
Mt AN 2 F OB T, H3~4 (LA
HH ) eI NTNHET,

HATIE, Yz A¥ > Ly Ry =31 L
O—da 7L x&Ebic Dl THhKEsh
THO., ZOoHREMAEOENE / F
(Chamaecyparis obtusa (Siebold & Zucc.) Endl.)
& AF(Cryptomeria japonica (Lf) D. Don) ® &
FNTNVET,

NO. | %4 —ik% Eith RARDHAYE I
BE%R (5 (Hylotrupes)| & (Anobium)| A7V | B# |3#
2.6 | Larix deciduaMill., S—F 33— 3-4 S S S 4 2
L. Kaempferi (Lamb.) Sarg. (mIPAN
[=L.. leptolepk (Sieb. &
Zucc.) Gord.],. B
L. x eurolepsisA. Henr.
L. occidentailsNutt.
2.19 | Thuja plicata D. Don xR | 4tk 2 S S S 3-4 3
sy
F& ==
£ 3 S S S 3-4 3
iz

8 - BRJMERFBEN 350-2



BLUWRREFHETOMAE
TITAY Ly RO —ITIERARDIMA
HERfHEHD> TWa EidWna, @E/SBRE
SHETT, £RBENT 5 ERENE N
R THAINZGE(ERE. LD
BARMIZENZ. KMOEHEmEZESD S
=0, MEXGEBUEZITS 2L 258
HLET,

F1F & FEHR & KEREE AL D BRI
WUz AY > Ly R —MIERINT
WET, BERAAMIITOM Z2580(LT 57
D, FWIZ NS T £ THERBG S AL 2 fiE
LEd, BFFHEETIE 27>
1M LLPBUEINE T, 201k
SHEEWD, HRBEETIII VIV - > z1
JIXTFRNT &2 FEDT, B —THR—
RIZETT L ET, ZRHETIE. 20
FHRTE Y —MPEE< DINEL 2D,
il £ & /KITIEMN D Z & THIH R 5 38>
Lk, BAO/BEBRENE <7D X7,
T A Ly RIY —DREMITEBEDN
FEFIEND DD, HH R DA RS
W A, BRICHl SN TEHPBE D
TWEFTTHDL 27 - > 17 DKRN
M5 BEH 2G> TRBIE5 2
E T E E T (Morris et al. 1995), FRINEI#4
EN 3502 (e, EZEMEAM O T Ot
AT 2 BRI HE DN T, Bizo
O THEZFML 25D TY, U
AH 2Ly BUF —EMIZER3 (TR
) ~4 N TAER ICREDIC /P EIN TN E
T, ZNRIFEAEDT—OyNEDH L
WAL KPE O S BERTRE & 1T FE U T9

BEMDT IV - 21 ZI3HH D
WEAMRUWIZIEE N, ©->< D EER
L TWE FE 9 (Swan et al. 1988), BCIN AN
Z—RZHBTUTqva-I02EY
KFEBIG T o> oA 7V Z2HEAIED
HYCITH L =% EEBRTIX. SFERMTH

R K

ImmFEELZEVND RN FE L~ Byrne
et al. 1987), Morris 5 (19951387 O L Z&
N—REUREEARIN > - oA
IMERMDODEREZNVWS 5K TES Z
EZERLTVWET,

A7V EFIAALVICHT S
it 1%

T LAY Ly B —OMEEDEE W
oy ofiE EDOMOKRDEESB K
VEBITEIOSRMICE > TR D Z &N
S5NTWET, a7 UITH L Tt
WEBIHOARDNH Z5E, >O07 VTR
Z2Ly RIF—ZRBRLTEEFHDEE
o DED, T AF 2Ly RIF—id Thf
HDEMTIERN] OTY, LirL. L
T —DRENTEDDIEWEER. Ly R
2 —I3RB I FE 9 (Carter and Smythe
1974; Mannesmann 1973; Su and Tamashiro
1986), ¥ —ZRNZIOT Y ORELTH
BEETENDDTT,

RN ARG (6T 2 b TN T\ 5 SR
DF A L EO7 UITHT St
32T MIEFEINSTVn] T, Lal,
DI ALY Ly R —ZHS NI O
T UK T DMEZEFE > TWET, A
IZDOWTOIETHiZR U 7z Lin & Chang (1999)
&, ASTM D 334574 D BifE 2 5t 5z, it
RTRBIENZO7YO—F1 T
07 VU (Coptotermes formosanus Shiraki)iZ & &
JEERBEABRZEZITVWELE, Y A¥
Ly RV —DHEERTEIXRZE LS
AT A8 A —EFTHEKETL
h, UBHEO S b ThRbENSERK
TERLEAZO—YA4 7L RFET DO
TUIZHT BMHEND D ERFATL 2,
T O EECERBAERBRTIE. B/ F,
1 Ta—YA 7L A% EDRRDIM AN
EROSEIEE &EHIC TR &3
fili X #1 % U 72 (Suzuki and Hagio 1999), Z @
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B kST
7z XYL F
S —t [#ED
2H ) TRL 0D

T .. SR

b Hit, v =X
by Foyy—#
ARG LIED )
EHA,
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B TIE. > O 7 VY (C. formosanus) (Tt & M
DisVEEB I 07 UICRbBAIN
Te NIV TS & OFRBIoS SRISTELI O &
YRR GZ5NEL k.

OREZ W 5121 207 U (C. formosanus) D
KBTS 2 Mtk & 314l U 72 F£5%(Su and
Tamashiro 1986) Tid, W A& > L v R
F—&Ly Ry RiZ, Y7727 57—,
ReFOvHe N A TN AT
NW—ZABXIXUOT 2y >ALOY Tl
LT, mBMENEW., ERE3RBLI
FNBMoTEVNIRERER/TVET,
R TI XYLy R —D
AHEBRLZO7 Y OKI50%H35E
WHTELELRE, UL, WMAEDIZELS
it 1 A RE D AR IE S IE & o = W REE D B B
Er, BXoo7UsamoawiEs S5
ABLNTWTEEESZHEE. Ly B
Ty RHBT TR Ly R —HEH
WHERREEZHODE L,

Mannesman (1973)13. 2146 & D K #f % &t
R E L TC. formosanusI & U Reticulitermes
virginicus (Banks)IC X 2B AR 2TV E
Ul il & EIRNERE WS KT T,
ENTNOI 07 H% < OMEOAR
MEODT LAY 2Ly RV —ZH AT
BELXL

Carter & Smythe (197X = A% > L v R
2 — D % 0 B IT Reticulitermes flavipes
(Kollan)iZ & % 5 il & 4R 48 fr il B & S fe
LTWxd, ikl ARG TIEL 22D
DRI DAM OEMAN S RSN E L
7zo 2D DB SIFIEH TR DR
NEoNE L. BEFHICEDS T,
— 75 OalBHI MG OB R O T Y
DHRBIIREINPITNVWILEZRLEZD
TS, —HoEMEsHBERLZ O
7Y DE0%MAEZTIRD ., T DEMIT.

EN4EAR OB A%, B8 EEEK-S
a7 JidnwEkvyATL,

READRE

U ALY Ly RO —EIEMIT M &
fld26DICHATEHZENTEET, L
v RS —ET Ty o202 EY
MNOEERIC, FHBESLE Y E AND
BaOFEME L THEHAINZRWER 2
STNET, HITIE. ¥ —DRD LI
HETH—T O THEWZANT I AR &
LTANGDRHDET, T RAF Ly Ry
5 — ORI AW A B Ikt
UTIEHEMEND D LT, KOHITEEEA
CIAHENTNET, 15 ORI
TEDENSTH, BT AMZHM < ke
LT, MEMBKRESESOIREEEED
WCEBTDHEND TRERRTUIRD £
T A, MO O —FE5 D F#
DEEMSFEFEL T30 AT L TIE
W|ELZEARINTNET,



Lw R E —IT K 2 bV B RE R I13H T
I, EMICHMNTHRIET S EBH D,

ZORKME IV YT U2 BXDO
(R = o = I S A A B <D 8 O = I N R
(7-hydroxyisopropyltropolone) 72 & T #1 T W &
9§ (Beaumink et al. 1973),

DI AZ Ly R =T LIIVF—%F]
TR I T I ENHE TN T X T (Minore
1983), MDA LFEK. T A5 >
Ly RO =R Tl Z 5 fa e & o
REBI AN WK B 2 R VA AT HRAE S
5HDTCTY, YVILF—RELI Y —D
MEE SO EMICK > TEIEREIIN
£9. MEEZRVIAALLE. WEEZIZE
REGRIED RIE)INFIET B 2 MDD £
F (Mitchell and Chan-Yeung 1974). fE AZ=/
HOETHN, HOROKBEITHEN(ET
5L LeAPREHZSIESEILTHE
& U F 9 (Chan-Yeung M. 1994), #&[E D
B0 S 7R EDFEREILEND ZENH D
FI0, EMEREH X3 EBEMICH S
THfLET, Yz XYLy R ¥ —D
FEAREREMER S T T BT LILF
—AFEME T & TN TWE L 7=Mitchell and
Chan-Yeung 1974)723, Frew5(1993)7% 7 =
RG>y RyF =il Z2RFDEBEDOR
Horic, TUATF UMN[EL T A M
MHOEAY I ZRHESEL I EEZFHAL,

fERES X L 7=,

D 2~5% D N % I8— AT IT R EE D W A
ZELT, AMHPoIfEEEZIZZENN L
DILEMZY LIVF -t ZEsl &R I UE
9 (Woods and Calnan 1994), fhidd2 < D
FERFEMITIAR AWM &2 DRI sk (B
J& 72 ENTHRE KT 2 ff B [ #E oD F6 2B IR
WH D TT (Bolza 1980), EldW A, A#f
DR EEN NN KT U TR E /A e E /
FIEWE R I N0, KRICH K

R K

WEEOREMEN OO BEZHET S
EMERINE T, WUSEEEEE R
f1o1id. EREGTRBREUTOL X)L
WWHRIFens EZAI213e T, L¥EHR
FEROVWND ZENMETY, ifEzEN
DT, HEE L OEMND D IEEGII T
KU, BENFEAT DHE 5 HEE 2 P
PRELET. Rk TEIFER<Y 227 O
ffi i &%) T (OSHAME H ).

U A Ly RO —EM ORI
EREIZOE>TEBLEBETIZAD, £
FEZ AR T2 AW & B D R Z IS 5 %)
RE2FFD 2 EDRIH I 11T E 9 (Southam
1946), X L Tl z K& s
ATCHEZEIHDETATL =,

NENEHE

ek, NS W ET O EURHT K 2 5l A B
TRl T — 5 BAM OFG EOFFA Rk
ERDDBEOIEBETL 200, BHAETHH
MEELTT O JEHE T8, kME ST 17 D& AWk
B 78 & DA IR 7 (E KR BRE D 5 5244)
BT SDICEHINTWET, &
MARBE D /NS T2 T O AR alk &2 W T
EENL®RERBRZIT> (HFonky
2H Ly Ry — @8R 50 E K
(Jessome 197DMENIRINTWET, Z
DIEERFEIIANFIET XS > Ly R
VEH—IZOAETIIEZHDTY, KL
MAREE(12%MC) TOEMEIC L 72 H D H R
INTWET, FEAER 7 I 5K 58 i
DERFHT BT B HFEIN TN DI
ZIEH EHEEIL, KEM R B = 1T
O THERBEE) £27 2 a > 40D-25551C
BN TN ET1996),

29



R K

K7

DAY VyF
D —BEAHD
NEMSEGHA

Jessome 1977)

30

0FERHE, 7T va-an2E
T REDR—7 < Rt (Borg Madsen)#
FRAVIARM ORREHREEIXED K D AM 2 i
AUZRBRICE > TEli T 2 RE7Z &4
= L £ L 7=(Barrett and Lau 1994), Z i
B D A& AR T OMEREZ K D ek
LT —% %2552 ENTELERABR
(in-grade testing DHEZNEE HDTT,

T AY Ly R IR E T
M ELTRD B JMORE &I
ENZARTYUTAMTHB=0, *E
KidBEnifronzZ L3 EBAT
Lize TRICHED ST, Iy ERM
DA T HEBINLGA (National Lumber
Grades Authority)IZ & > THEAHT S N /- %k

RIGHFERDT 2 A5 >y B F — TR
HEFileE b0, T AY Ly R
i3 MEAFEEBHE &&BITHE
AT % Northern (JEH)) &V
LOBRICDEINTNWET, [Northern
(b)) BHEIZIZ. NLGAL—ILIZE DW=
AT K2 =Rt (XTI — K -
NA 2 - Ty—AN\LOv T - Ty—,;
FTIAT7—+ T—PITEENTN
W TORBFENE £ T E I (Canadian
Wood Council 2001)s T A% > L v K
% — DEFERM & KT A D50 &
13 Wood Design Manual CR#MEREF D F
512)) I X T E 9 (Canadian Wood
Council 2001),

SkIRE % £4 [
N EE 0.3122 0.3390

LEAIRR 204 21.4  (19.9) 34.4
J571 (MPa)

ERRIEN (T H (F 204 36.5 (13.2) 53.8
B (MPa)

HIFv>s 204 7240 (12.7) 8270
RE (MPa)

EHEMIF 22.7kg/\> < — 100 410 (23.0) 430

E T R2WIE (mm)

LEA5IRR 108 15.9 (17.6) 27.4
571 (MPa)

HEE#E BRI 406 19.2  (15.1) 33.9
571 (MPa)

3 108 8070 (13.4) 9100
%% (MPa)

HIEH LEBIRR 114 1.92 (28.4) 3.43
571 (MPa)

BER11.3mmOEKE |8ImE 222 1180 (20.1) 1470

I+ 2 \*w

AREN Ui 111 1920 (16.0) 3000

it B A BR BAS7 (MPa) 72 4.80 (13.8) 5.58

515 BA 72 1.64 (26.9) 1.46
571 (MPa)

( VOFOEMEIZNE NVEBTOEMMNSHBSNLATBE T, KO F —HITbiEH

LET,
a BT (R ER/EMER)
b QUL (R B R/ [



it i

i

=
A= R EF O LAY Ly Ry
5 —13. fOSEERHM SIZ R D4 I
WICHFEHINTONET, ZoBEIES.
R, REICHT MmN ERIC
> TWnBZET, k<4
5NTWET, TOK
ROMAMED 7=,
LAY LR
T — TR
BE. Y175
RIDAZAN AN
EDEM.
"= F.
JT A
F. &R
7RI ED
AN V)
THEKT
T, Y1571
STRNTAFD
FYFNET TR,
T = AT —,
WY BT —F
FEET, HROMNBOEL X
JCR<ZEMEEMAEDERENDSF
NRBREEM ORI AY Ly Ry
HF—MMUO20Y%TIEEDET., KEH. M
BVNEBEOFEL I MR ELEN S HRE
KETOHLOLEEHRK DM 251 EH
LET,

FENHEL TS, THEZEESEL WL
BVOWNSRBHATIA R, Py vy —,
NIV B=IVT 4 TR T FHINR
WELTHRES<BHINTHET, A#f
DRI FIC 22 M Z2 R DOMEE T, o

EEAEDBIFEITEL WIS R &
5, L2AFRREIZY— MRS E
BENITEWHIREFRML LT, 2 —H#
DRNENRI, RIEEREFYA T4 27 %
A L7z TIREIRRL <. L3mEH
{WBTIFZENTEEY., £z, HFOMH
ERINE WS RpEZ2 RS, HENRZED
273 2Y—bR—IIVOENHAMELT
HBEHEINTHET,

PEH I FHEETOHEMMEETHESIC
MLTE% b, BET, #ETHHNHEH
DRNTIMESIZEVSRKENDD £,
g, 7L —mmLI, Y2y —mL, @&
E. BEEVWINbEWEREBDLET,
BV ZNaENTHST. NFTT+
BRI ZERWSZENTEET., N
B2 SR ZE DT DTN A Z 5 Nz
MEaWid, BHBRIUORBHAT A > %
IR FTEROMNZEIIEHD S Z
EMMTEEXT,

AT T0ENRRIIVEA

SEHF—MEENDT AT T BRINK
I EL T, ZOELUWIE. mAME. #r
BURE B K OSHEREMND. FricENE
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REZRLET, IREIZWINL, BEEELU
ADDEMEEREDOZD, NFIMELTE
OEMZERELET, Ho0DEEHKRIC
Vo2 DETIAS, 8, BEERECTE
PR 7 SRR VR ITHIH X N %A
HZ2BHELTHWET, £k YUFREICK
F—MPEHI N DIEZFDEMRE
ROBHICEIZHDTT,

VAT 273 SHBEEEEROB D
MEGEINTWET, Y451 > T O
THERHBLASHEHAINTNDDIERN) -
YA F 2T TT, WEREATHL THD
IZ2DED LTIESNE T, —miTHiES
BT B 5 —HIZERC BRI A
Lo THE M EFp. L —fkE
FOENE T, NAN)VIFKEITHD £
5. WOEAITK > TRDDEHMNT
=, WEhHLEBEEEOHLET,

NN EHFOBDE, HIOHSHHD
OHEHVET, BEODHDIT. m&
D& ZHIEIE END ET., HOHDHD
WEBEMNE & H Y a TV DT,
., AvTr—I, VITNTZX, BIUH
B D VG 2T U 72 WS ST BRAR T Y,
VUy R« AL TORN)OMIZ, 71>
H—=2aA > bOXRN)HEEINTNE
T, WEICEGINZHERIZFIEAER
A9, D OMHEHRR K O BE T,

T&G (EMT) DOHEMEZIXERNHN
FINEZORHMOD D58 SN S
IR<FIHINTWET, KEICHEHEIC
HMOMITEZENTE, THNENED
FREND D ET, OISR EDEES
ZEEVETT N, E5R8H0, [HE)
B, HRObBODBEBEBINTWET,
T&COMNEEFIIHEEH X L ERETDOBIRIT
Ko T, HAIRITA4 X2 REERH
L. WO ZESD THWET,

AT 1 2T EBEERLIZINT—2DHD
MHHITHTWET, Frx) - F1 713
BEHLANZOHHHDOT, HEROEZH L
FWKRHZHERASINE T, EEKRD, KEER
DX /ZI3RIDIRDITE D 175 2 ENTE,
NWRAEDEWY A 571 > 7 TY, &)X
1ZBED DNV EERGHIICER D, F v X
TR R I8 gt  /FE O U /K 2 B
U, EHEEZITARLET,

R—BR&NTVIEE EHIDHDDELDNDH
0. RDJRNWR— R0k 2 BT Tl
X5, BOPRNWNT ONZOHMEHD L
WEMTHHEZEESTET, SHOEDOD
OBHO, FRAINDHBHOKEZICES
THELZHOMNRIINET,

RIZDBEAMENDOER S & —MY A1 5«
ST OO ATE R HfEE Ny —2
DER EZDIEAITDONTIE, WRCLATE
%D [Specifying Cedar Siding (34 —#H
A5 4 7 HHE)] and [Nnstalling Cedar
Siding (¥ —MHY 1 57« > 7 H D {F1F
i£)] (www.cedar-siding.org)IZFE L < fg & X
NTHET,

YU ALAKR—-F

VI AY Ly KRyF—ida—F— i,
BREL. BA K7, 1Y RT R LR
EDOIERICIRIE < EHINTOUET, &
F—HD N U L BEEIRIE SRR A



b, BEHHBICHTWS2TOoY A5«
SUMEMAEDETHAT S I ENTE
ia—o

MU LR=RBZUTEHIBLIE ) v T+
(HiHV)RHVET., Z7UTHATE. K
HOESHESRESMOEGT, H—%o0
HLESINBERET HHLEITHASIN
£9., Hiod M ZE M
T5 L, HEROD W Z
HyZENTEERT,

N LAR—RICEET 5 HIC
# L WA, WRCLAD
[Specifying Trim Boards
(MU LR— FHEARE))
I N TVnET,

TyFEAEY

T FIXANE 2 &

FONIR 5 hiE &

LTAGNDD X

T, EEEVS

FZef & B0 o

Bz —iKtl. 5

e B R kR X D (&

BICESY >k

EHZET, T FEMORRITEN

SFEEOEWEEEEFR JERICEET

T, YT RY Ly RIF—-3Z2DHNH

HEEWN, HADMAMES K OHELENE

DI=D, FTwFMEL TEWIHEZE TN

9, MoBEIIENCREZ<7ZDIT

b2 E e BELETN, Y A5 L

v RIF =3 TREGNEIET 5] RRD

B J8E B Lk oy 2 8 ATV B 5D 7 W R D

—DTY, /o EFNOSHERICIEN X

B TIHRIZIERME <. KO AT 23

Pir<ENZDTBEZEHBHDERA, T

ZERBERWZD, SREOREREIO T
ELTHGEHEZHATVET,

U T AY Ly RIS IR IR AR AR
HEOTF CHEEINTWSEAETRE/REMT
I, EEIRINF—OHENEADE, T
AT 4w 7BOT y FMOEFEITIEZ. A
KOEANITENWTRINF =B ETT,
UH DTy FIIEO-FRBEVWRFTHIR
WIZETTZEMTEET, TI9AT 1w
7 EIZZEREMOT v F O ETIEMA S
NBENVWEZEBNDIZHR, KEEDS Y —
IR L WIER RARE R B £9, £z,
LRTRITICHAIEDRD O, FEMOFS )
HEFRLCI/ET,

VIAY Ly R —DFT v FMEE
RIDBPEDBEILRDED, VLAY >
Ly R — K2 (Western Red Cedar
Lumber Association)ld 3 538 E D 77 F8
ZRELE LT,

WRCLA 7V —F 727 b7 U  BEORK
H, BoORAKHZRD ZOFEHDOEMIT,
W TH—INEETET SR b ENER
WL 9.

WRCLAH A L7 )T NG LB O,
2O RKBEEND 2RI AY LTHA
CTHRR TR 2ZRERUCIEET,

WRCLAY —F7 27 b/ vT a4 i /hEWE
EHizG A, BHNBROBEEVWNDH D X
. BIOHARELMNEZENLZWEE
DiER

WRCLAN A Y L/ v T+ HEIEREZ /=
SRV ENERENRT v FHM., Z0%
WMTETAH, MONELERKERmZL TW
F9., HOHERSITHBITREIN
TWET,

FREOERSFETIMA, MRA TN — 2 &
A ZXDOT v FMNEEINTHBO, Bk
IZESDONIENEERIRERET N TE LT, &
Y —8DFy FIZE, FEOT LAy b S

33



34

N-FHE FET R 722X 5
T A AP K OE DAt DL b &2 ML A 5D
T ENTEET,

D =Ty FMIZDOWTEEL <X,
Western Red Cedar Lumber Association
(www.cedar-deck.org)®D [Specifying Cedar
Decking (% —5 v F M) I
INTVET,

72z 2AEM

DHF—DT AT I N, #Y)
AT oAU, BFEICHiz>T
ELLRENET, ¥ —MOMIKGHE
WKL HE—-HRE2 52 F7, KEEE
DOEDICHEREINZFEMEFRCMETES
N7 x> AEMIT. EE2ERITH KD
HEFMESZ5LFT,

AR, Y X B K OEE I
WRCLA Western Red Cedar Lumber Association
(www.cedar-outdoor.org) @ ['Western Red
Cedar Fences and Gates (VT A% > L v
RIF—87 x> Z2EM)) IBHEINT
WETd,

AEEMHERLZHBED

3 IOPNE TR IEE 2 YA 10 = S WA= P ohcn
THATZZEMNTE, SREEHKRTART
LEHEY). WEPRL U TEREYOCFEED
fl, 6. HT £, N—35. BZEE. 3
2 2T g k7R E O SEREYICRIE X
NTWET, ZhsonTHICH, X
T2y R —MONEDEL X, FH
A > DOFERE, SHEREEB KO H RO
INEDEN =R 2L £7

T8 YRR B K CERKIC DN T
DFEL WIEHIZ, WRCLAD [Designer’s
Handbook (RZETDF51&)] & [Specifying
Western Red Cedar for Timber Construction

and Landscape Structures CKWr I A 58 & &

BRESEYMHY T AY Ly R — Mtk
) CwEEHEINTWETD,

OJNDIR

VIRV Ly R —-OEEHRIZO
TNT ZRMT, IRV SERMDH D F
T, BIEMIIEEZRNT, Y>>y b &
NEI, WEIHER. s, BROCZED
WA DHAGHEDHDONHD LT, L v
R & —pn 78T DEL W B
DD RBIMHEHINTOET, U
5>y RUF—MR— K& NI EH
T4 —LElAPADDITHFEHINET,
Z9952LICE-> T, BIEMOADOOY
N A &0 T D BV E IR UR B 2 1
5 Z EMMTEE I (Gorman et al. 1996),

YoONETAD

DI AY Ly R —3BRE, EoH
<IBEARH., @WSHEREMNE, BXUBER
KlEbo Atk E0KEEZED.
OBEICERIZBEINICENZ TV &
A (T HREES ZEMTEET,
Do ET A VIZEBE A EEM
ELTHHASINET., RANEEES%
W A F F & = (Canadian Standards
Association) 1 #£0118.1-97 (199DIZFE#Hk X
TWET, 100%ZE T DAL H M A e S
DEMHETT,

A 73 EIH60cm 241 > F)T, @
HRETIH > X F(BBERNT DI D
L7ZHWEUIZ/AR )T, EmIZHFEHRET
EENTBO FTOWDEARMN T > T IV &K
DELZ>TWET, P2 FIVIdEEE
T 40~46cm(16~18- > F) THjm & b #i ¥
EHETTY., BARBESGET. U
27y R =M 2TV ET oA
ZIIERODREOETETTRERMEL TE
HMoERICMAEd. LarL, EiELiE
MK, X, FZITEBRSEARNS O



BE D D12 EDBHEEOEWETT
W, B U THEMED B B iR 21K
WBHLUZERMEL, Y2 A5y R
S —BIRMOFMIEEL 12D 2 &N
WMEINTVNET, IOV ERELRMET
TEHERT /2901213, IER e
1O 2 EaBEIOLET, (LERIEAIL
HBIUEHRLEEZZNTNRELEZHD &
L TWRWS > T IIWM &S A I D H
DET, BFFHEBA9DZ =12
EOTIVICHRAT AEESE SRS 2
W, BER SRR S S L R S A O
SBVWEEEMODDEFHT S XD ED
TWET, A7 2L A304F/213316. HL
SVIIARRHELSH A v S OHRLET O F 2358 L
TWET,

s

EBIELUTHAT R, Y2 A& > Ly R
DH—ZFOY A ADKES, kI A
RRE. BRGSO BIARIRENE
FfiELThTFeonEd, vz XAF¥ L v R
A =M OB T AR & RS
PEEC. B CEEREREDREE
Ho THEHAINTVWET, BE, £45004
DU LAY Ly RIF—MEBERENMES
N N —=NN—DEMITIGTHAI LN

v hINET, BHICHZHHICE N,
HHT. NS OEHEEINRD DR
ZRIBIRETEATBO., TyFH. &
BEEAMB IV T o 2 AMBRITES L
7.

AV v

M THTHZT LAY Ly R ¥ —
M OB EILEE F v TITINT, BCM
MERICHDNINTITHEAESNET, Z
DIH—MF v TIEERE L THERINS
F v TEEDEIERITEZDET, X
2Ly R —=MF v T DD BEHKI0%N
H]MTIHOYOEM S EI N, HENE
Yakt B DS 72 TR AR DR D DRy
10%% HHTWET, FEKHORRIRN
W IIBENEEREETY, VLAY >
Ly RS —=MO)NIIVTE0 T 7 MEIZK
STELHEINTH O, FricigsEa— MK,
EIRIAME. FEiLHK. 71 v aX—)\—
BLUOaTE 2 —FHIRIHAMKOEEIZHEL
TWET, ARHRL =7, Y27 BLT
A s EQRRBEMNICEDEZNASY L
L OREIC, FM9NIV T ERTES OV
MMERHINTWET,

MEEET 2 LT, O =M OMHER
BRNCEE LT, ¥ —MOENEE,
e diE D A & R & W D HERE LS,
A OB G 2Rt L. KZLE T, K&
BH, &L THlZhlz RisWigsh I 28D
HEDOHHMEHELET, T AT AN
Ly, FT 5T 7 —B IO
oxvyhsEiEINEEI5 LTI 7 ML
TR T L, XA Ly Ry
—DNI)VTIRWH. 0. BIRRET—
BEN., SIHBETIIOPE > TVWET
(Murray and Thomas 1961).

T ALy R =IZRED/NIV TR
BN TWBE—F, /N 7S T

35



36

IZES TR, Wz Ay Ly RUY =13

AN NPT WEEITIZH D £HA. M

AWM EE DD, OHfEIC R

757 SNV TNERY T ST 7 —D

60%. NLT w27 D70%EWND KDL

720 F£ 9 (Hatton 1988), i HAM D

IET S 7203 EA LTI S Rn

DT, YT AZ > L v Ry =RV

TITIE U £ e HERRER VLT S HEE

THO, EHIIRENENET, T X

ARV NuRIR/A A AU GAVI AT A)] 5

INELS, XD OLEEREEZMFEHAL

BRI EH A, HEE - T NT

FBICEBNNNTMEOREIZE NS

DTI N, BEMIC

HELBHBE X T

EH A RER NIV T

rELETHZ EMN

T & £ 9 (MacLeod

1987) T T AH >

Ly R —Hi

B S B & Fr

DY, AP

T A Y — DA

B8 5 7 it S Bk

DAF >V AT

BOMEND X

T, MEOZ NI ALy R Y —

O RIIBRETZ2ONEL <. THEME
NS5 L ET,

ARy UT 1+ HGA

DIAF Ly R =5 R7, &,
TIA4 R, BER . BT a2,
=T FEBLUVEHEREDELLD
AR Y T BEMESNTNET,
DT AZ Ly R =D — 2 Ink
BEREDARMZRD 2 KM, KITEA
BRUZE DM DI %2 72BN AT IR RN
AMEZAZTWET, BaEHME L T,
BCMNBLUFI—Ow/)NT, DAY L

v R —EFY - N—Ta—-FD
P RR—RIEHENTVWET., U
2F Ly RIF—DED I EMhEAKRE.
HoBESE-SZAH., FES L WHLIERE,
BRUENWELTRE Z OB HER1T5E L
BEMTHDFLLTY . BCINDIER A —T
—IZ&BD & HINBAREZRSE, SEET
D B D EBEARN ORI L o AR N HaR
IZ#EL TWbZE5TY,

MEEOHNEZFFORBIIT XS Ly R
EH—HRTT., ZOEMEDENERIT
ANRT v T MG EENT O H-> T
WET, "DOT, Yz AV Ly Ry ¥ —
Ot JEE. YAV OYE S EOBME
MHEN—=T A VIR —R&ET 7 A4 )N—7h—
RORERHESODES N T E Lza, H
FETEHEEZIEINTOLER A

19874ELCRT U T4 v 22 - B ET M
Tld, B EEN B KZERSHIHEEIT K DS
MERMENTWET, EOMIIH LD
BB, BRKP M LYU—RFBITHN
S5NTVET, BMIZEENDHBHKER
MHNET/NRABAENTODN TWETS, ¥
TAY Ly R — DR O
FIZDNWTIE, A RWREREN S I N
(Barton and MacDonald 1971). &M D%
FRENBETON THET,



Z & Lk

ZEXM

Allen, E.A., D.]. Morrison and G.W. Wallis. 1996.
Common tree diseases of British Columbia.
Natural Resources Canada. Canadian Forest

Service. 178p.

American Society for Testing and Materials. 1996.
Annual Book of ASTM Standards, Section 4,
Construction. D-2555. ASTM, Philadelphia,
USA.

Avramidis, S., F. Liu and B.]. Neilson. 1994. Radio-
frequency/vacuum drying of softwoods: drying
of thick western red cedar with constant

electrode voltage. For. Prod. J. 44(1): 41-47.

Barrett, J.D. and W. Lau. 1994. Canadian lumber
properties. Jones, E.D., ed. Canadian Wood
Council, Ottawa, ON.

Barton, G.M. 1962. The phenolics of three western
Canadian conifers. Pages 59-79 in Proc., Symp.
Plant phenolics group of North America, Aug.
1962, Oregon State Univ., Corvallis, OR.

Barton, G.M. and B.F. MacDonald. 1971. The
chemistry and utilization of western red cedar.
Can. For. Serv., Dept. Fish. and For., For.
Prod. Lab., Vancouver, BC. Publ. No. 1023.

BC Market Outreach Network. 2003a. Managing
BC cedar for the future. BC Forestry Facts July
2003. www.bcforestinformation.com.

BC Market Outreach Network. 2003b. Certifying
British Columbia’s forest management. BC
Forestry Facts (undated).
www.bcforestinformation.com.

BC Ministry of Forests. 1995. Seed and vegetative
material guidebook. BC Min. For, Victoria,
BC.

BC Ministry of Forests. Annual reports.
www.for.gov.bc.ca/mof/annualreports.htm

Beaumink, E., J.C. Mitchell and ].P. Nater. 1973.
Allergic contact dermatitis from cedar wood

(Thuja plicata). Br. J. Dermatol 88(5): 499-504.

Bolza, E. 1980. Some Health Hazards in the Forest
Products Industries. CONTROL 6 (1): 7-16.

BRE. 1977. A handbook of softwoods. Building
Research Establishment, For. Prod. Res.
Lab., Princes Risborough, Aylesbury, Bucks,
England. Report CI/SfB 1976.

Brown, P., T. Crowder, A. van Niejenhuis and J.
Russell. 2003. Managing western redcedar
seed orchards for reduced selfing. Tree Seed
Working Group News Bulletin. In press.

Buckland, D.C. 1946. Investigations of decay in
western red cedar in British Columbia. Can. J.

Res. C, 24: 158-181.

Burns, R.M. and B. Honkala. 1990. Silvics of North
America. Vol. 1, Conifers. USDA, U.S. For.
Serv., Wash., D.C., Agric. Handbk. 654.

Byrne, A., A.]. Cserjesi and E.L. Johnson. 1987.
The protection of roofing materials. A field
test of preservative-treated western red cedar
shakes. Forintek Canada Corp., Vancouver,
BC. Report to the Can. For. Serv.

Canadian Standards Association. 1999. Preservative
treatment of shakes and shingles with
chromated copper arsenate by pressure
processes. CSA Supplement No. 1 to O80
Series-97, wood preservation: O80S1-99.
Etobicoke ON. 3p.

Canadian Standards Association. 1997. Western
Cedar Shakes and Shingles. Rexdale, Toronto,
ON, CSA Standard 0118.1-97.

Canadian Wood Council. 2001. Wood Design
Manual - The complete reference for wood
design in Canada. 4th ed. Canadian Wood
Council, Ottawa, ON.

Carter, F. L. and R. V. Smythe. 1974. Feeding and
survival responses of Reticulitermes flavipes
(Kollar) to extractives of wood from 11

coniferous genera. Holzforsch. 28(2): 41-45.

Cartwright, K. St. G. 1941. The variability in
resistance to decay of the heartwood of home-
grown western red cedar (Thuja plicata D.

Donn) and its relation to position in the log.
Forestry 15: 65-75.

Chan-Yeung, M. 1994. Mechanism of occupational
asthma due to western red cedar (Thuja

plicata). Am J Ind Med; 25: 13-8.

Cherry, M.L. 1995. Genetic Variation In Western
Red Cedar (Thuja plicata Donn) Seedlings.
University of British Columbia, Vancouver,
BC. Dissertation.

Council of Forest Industries. 2003. British
Columbia forest industry statistical tables 2003.
COFI, Vancouver, BC.

37



2 EZ XM

38

Council of Forest Industries. 2001. British
Columbia Forest Industry Fact Book - 2000.
COFI, Vancouver, BC. 72p. Also available at

www.cofi.org.

Cown, D.J. and S.R. Bigwood. 1979. Some wood
characteristics of New Zealand-grown western
red cedar (Thuja plicata D. Donn.) NZ J. For.
24(1): 125-132.

Curran, M.P. and B.G. Dunsworth. 1988. Coastal
western red cedar regeneration: problems and
potentials. Pages 20-32 in Smith, N.]. (ed.),
Western red cedar - does it have a future?
Proc. Conf., July 13-14, 1987, Univ. of British
Columbia, Vancouver, BC.

DeBell, ].D., ].J. Morrell and B.L. Gartner. 1997.
Tropolone content of increment cores as an
indicator of decay resistance in western red

cedar. Wood and Fiber Science. 29(4) 364-369.
DeBell, J.D., J.J. Morrell and B.L. Gartner. 1999.

Within stem variation in tropolone content
and decay resistance of second-growth western

red cedar. For. Science 45(1) 101-107.

Duncan, R.W. 1995. Western cedar borer. Can. For.
Serv., Pac. For. Cent., Victoria, BC. Forest pest
leaflet no. 66.

Eades, H.W. and ].B. Alexander. 1934. Western
red cedar: significance of its heartwood

colourations. For. Prod. Labs., Ottawa, ON.
Circ. 41.

El-Kassaby, Y.A., J. Russell and K. Ritland. 1994.
Mixed mating in an experimental population

of western red cedar, Thuja plicata. J. Hered.

85(3): 227-231.
EN 350-2. 1994. Guide to natural durability

and treatability of selected wood species of
importance in Europe. European standard.

Englerth, G.H. and T.C. Scheffer. 1954. Tests of
decay resistance of four western pole species.
U.S. For. Prod. Lab., Madison, WI, Rep. No.
2006.

Espenas, L.D. 1974. Longitudinal shrinkage of
western red cedar, western hemlock, and true

fir. For. Prod. J. 24(10): 46-48.

Farrar, J.L. 1995. Trees in Canada. Fitzhenry
& Whiteside Ltd. and Can. For. Serv. in
cooperation with Canada Communication

Group - Publishing, Supply and Services
Canada.

Feist, W.C. 1977. Wood surface treatments to
prevent extractive staining of paints. For. Prod.

J. 27(5): 50-54.
Findlay, W.P.K. and C.B. Pettifor. 1941. Dark

colouration of western red cedar in relation
to certain mechanical properties. Emp. For.
J. 20: 64-72. (For. Prod. Res. Lab. Princes
Risborough, Bucks, England).

Forest Genetics Council of BC. 2002. Business Plan
2002/2003.

Frew, A., H. Chan, P. Dryden, H. Salari, S. Lam and
M. Chan-Yeung. 1993. Immunologic studies of
the mechanisms of occupational asthma caused
by western red cedar. J. Allergy and Clinical
Immunology 92(3): 466-478.

Freitag, C.M. and ].J. Morrell. 2001. Durability of a
changing western red cedar resource. Wood and

Fiber Science. 33: 1 69-75.

Furniss, R.L. and V.M. Carolin. 1977. Western forest
insects. USDA For. Serv., Wash., DC. Misc.
Publ. No. 1339.

Gorman, T.M., C.M. Hamanishi and J.R. Callison.
1996. The laminated log industry: an overview
of production and distribution. For. Prod. J.
46(3): 80-82.

Government of BC. 2003. BC Conservation Data
Centre: British Columbia Register of Big Trees
[Internet]. http://srmwww.gov.bc.ca/cdc/
register.htm#CEDAR.

Graff, J.R. and I.H. Isenberg. 1950. The
characteristics of unbleached kraft pulps from
western hemlock, Douglas-fir, western red
cedar, loblolly pine, and black spruce. II. The
morphological characteristics of the pulp fibres.
Tappi 33(2): 94-95.

Guernsey, EW. 1951. Collapse in western red cedar.
BC Lumberman 35(4): 44-45, 62.

Harlow, W.M., E.S. Harrar and F.M. White. 1979.
Textbook of Dendrology. 6th ed. McGraw-Hill
Book Co., New York, NY.

Harrar, E.S. 1957. Hough’s encyclopaedia of
American woods. Vol. I. Robert Speller &
Sons, New York, NY.

Harrington, C.A. and C.A. Wierman. 1985.
Response of a poor-site western red cedar stand
to pre-commercial thinning and fertilization.
USDA, For. Serv., Pac. Northw. For. Range.
Expt. Sta., Portland, OR. Res. Pap. PNW - 339.

Hatton, J.V. 1988. Western red cedar kraft pulps.
Pages 164-169 in Western red cedar - does it
have a future! Smith, N.]J. (ed.), Proc. Conf.,
July 13-14, 1987, Univ. of British Columbia,

Vancouver, BC.



Higgins, N.C. 1957. The equilibrium moisture
content-relative humidity relationships of
selected native and foreign woods. For. Prod. J.

7(10): 371-377.

Hosie, R.C. 1969. Native trees of Canada. Can. For.
Serv., Dep. Fish. and For., Ottawa, ON.

Howard, J. and T.D. McIntosh. 1969. Plicatic acid
esters. Antioxidants for fats and oils. Ger. Pat.

1,910,989.

Isenberg, I.H. 1980. Pulpwoods of the United States
and Canada. Vol. I - Conifers. 3rd ed. Inst. of
Paper Chem. Appleton, WI.

Jessome, A.P. 1977. Strength and related properties
of woods grown in Canada. Dep. Fish. and
Env. Can., For. Prod. Lab., Ottawa, ON. For.
Tech. Rep. No. 21.

Jin, L. 1987. Detoxification of thujaplicins in living
western red cedar (Thuja plicata Donn)
trees by microorganisms. Ph.D. dissertation,
Faculty of Forestry, Univ. of British Columbia,
Vancouver, BC.

Jin, L., B.J. van der Kamp, J. Wilson and E.P. Swan.
1988. Biodegradation of thujaplicins in living
western red cedar. Can. J. For. Res. 18: 782-
786.

Johansson, C.I., ].N Saddler, and R.P. Beatson.
2000. Characterization of the polyphenolics
related to the colour of western red

cedar (Thuja plicata Donn) heartwood.
Holzforschung. 54: 3, 246-254.

Jozsa, L.A. and R.M. Kellogg. 1986. An exploratory
study of the density and annual ring weight
trends in fast-grown coniferous woods in
British Columbia. Forintek Canada Corp.,
Vancouver, BC. Contract Rep. No. 028012017/
028055010 for Can. For. Serv.

Kai, Y. and E. Swan. 1990. Chemical constituents
contributing to the colour of western red cedar

heartwood. Mokuzai Gakkaishi 36(3): 218-224.

Kirbach, E. 1992. Wear of standard steel, cobalt and
nickel based alloys and cobalt based tungsten
carbides in sawing unseasoned wood. Paper
presented at the 2nd International Symposium
on Tooling for the Wood Industry held on
June 18-19, 1992, Raleigh, NC.

Kirbach, E. 1996. Exploratory tests for reducing fiber
tear in bandsawing unseasoned western red
cedar. Forintek Canada Corp., Western Lab.,
Vancouver, BC. Internal Report.

Kirbach, E. and T. Bonac. 1977. Cutting unseasoned
western red cedar with titanium carbide-coated
carbide-tip saws. Proceedings, Fifth Wood
Machining Seminar, Univ. of Cal, Berkeley,
Richmond CA.

2 E XM

Kobayashi, Y. 1985. Anatomical characteristics
of collapsed western red cedar. 1. Mokuzai-
Gakkaishi [J. of Jap. Wood Res. Soc.] 31(8):
633-639.

Kobayashi, Y. 1986. Anatomical characteristics of
collapsed western red cedar wood. II. Mokuzai-
Gakkaishi [J. of Jap. Wood Res. Soc.] 32(1):
12-18.

Kope, H.H., D. Trotter and J.R. Sutherland. 1996.
Influence of cavity size, seedling growing
density and fungicide applications on Keithia

blight of western redcedar seedling growth and
field performance. New Forests 11(2): 137-147.

Krahmer, R.L. and W.A. Cote Jr. 1963. Changes in
coniferous wood cell associated with heartwood

formation. Tappi 46(1): 42-49.
Krajina, V.J., K. Klinka and J. Worrall. 1982.

Distribution and ecological characteristics of
trees and shrubs of British Columbia. Univ.
of British Columbia, Faculty of Forestry,
Vancouver, BC.

Lassen, L.E. and E.A. Okkonen. 1969. Sapwood
thickness of Douglas-fir and five other western
softwoods. USDA, U. S. For. Serv., For. Prod.
Lab., Madison, WI. Res. Paper FPL-124.

Lewis, H.F. 1950. The significant chemical
components of western hemlock, Douglas-fir,
western red cedar, loblolly pine and black
spruce. Tappi 33(6): 299-301.

Lie, T.T. (ed.) 1992. Structural fire protection.
American Society of Civil Engineers Manuals
and Reports on Engineering Practice No.28.
American Society of Civil Engineers, New

York, NY.

Lin, T-S. and T-T. Chang. 1999. Termite and decay
resistance of two imported Canadian and
three domestic woods.Taiwan Journal of Forest

Science. 14: 2. 235-239.

Lines, R. 1988. Choice of Seed Origins for the Main
Forest Species in Britain: Western redcedar.
Forestry Commission Bulletin 66: 37-38.

Mackay, J.F.G. and L.C. Oliveira. 1989. Kiln
operator’s handbook for western Canada.
Forintek Canada Corp, Western Lab.,
Vancouver, BC. Special Publ. No. 31.

MacLean, H. 1970. Influences of basic chemical
research on western red cedar utilization. For.

Prod. J. 20(2): 48-51.

39



2 EZ XM

40

MacLean, H. and J.A.F. Gardner. 1956. Distribution
of fungicidal extractives (thujaplicin and
water-soluble phenols) in western red cedar

heartwood. For. Prod. J. 6(12): 510-516.

MacLean, H. and J.A.F. Gardner. 1958. Distribution
of fungicidal extractives in target pattern

heartwood of western red cedar. For. Prod. J.

8(3): 107-108.

MacLeod, J.M. 1987. Alkaline sulphite-
anthraquinone pulps from softwoods. J. Pulp
Paper Sc. 13(2): 44-49.

Mannesmann, R. 1973. Comparison of twenty-one
commercial wood species from North America
in relation to feeding rates of the Formosan
termite Coptotermes formosanus Shiraki. Mat.

Org. 8(2): 107-120.

Marshall, D.D. and D.S. DeBell. 2001. Stem
characteristics and wood properties: essential
considerations in sustainable multipurpose
forestry regimes. In Proceedings of Wood
Compatibility Initiative Workshop,
Washington USA, 4-7 December 2001.
General technical report Pacific Northwest
Research Station, USDA Forest Service 2002,
PNW.GTR-563, 145-149.

McBride, C.F. 1959. Utilizing residues from western
red cedar mills. For. Prod. J. 9(9): 313-316.

McGowan, W.M. and W.]J. Smith. 1965. Strength
and related properties of western red cedar
poles. Can. Dep. For., Ottawa, ON, Publ. No.
1108.

McLean, J. 1998 [updated 1999]. Trachykele
blondeli (Buprestidae) the western cedar
borer [Internet]. Vancouver, BC University of
British Columbia Faculty of Forestry. http://
www.forestry.ubc.ca/fetch21/FRST308/1ab7/
trachykele_blondeli/cedar.html.

McWilliams, J. 1988. What is different and
interesting about the manufacture of lumber
and roofing products from western red cedar?
Pages 161-163 in Western red cedar - does it
have a future? Smith, N.J. (ed.), Proc. Conf.,
July 13-14, 1987, Univ. of British Columbia,
Vancouver, BC.

Meidinger, D. and J. Pojar (eds.). 1991. Ecosystems
of British Columbia. BC Min. For., Victoria,
BC. Special Rep. Series No. 6.

Meyer, R.W. and G.M. Barton. 1971. A relationship
between collapse and extractives in western red

cedar. For. Prod. J. 21(4): 58-60.

Minore, D. 1983. Western red cedar-a literature
review. USDA, Pac. Northw. For. Range Expt.
Sta., Portland, OR. Gen. Tech. Rep. PNW-150.

Minore, D. 1990. Thuja plicata Donn ex D. Don. in
Burns, R.M. and B. Honkala. 1990. Silvics in
North America. Vol. 1, Conifers. USDA, U.S.
For. Serv., Wash., D.C. Agric. Handbook. 654.

Mitchell, J.C. and M. Chan-Yeung. 1974. Contact
allergy from Frullania and respiratory allergy
from Thuja. Can. Med. Assoc. J. 110(6): 653-
655.

Morris, P.I., A. Byrne and J.K. Ingram. 1995. Field
testing of wood preservatives in Canada.
Performance of western red cedar shakes and
shingles. Pages 45-68 in Proc., 16th Annual
Mtg., Can. Wood Pres. Assn., Nov. 6-7, 1995.

Vancouver, BC.

Mullins, E.J. and T.S. McKnight (eds.). 1981.
Canadian woods - their properties and uses. 3rd
ed., Univ. of Toronto Press, Toronto, ON.

Murray, C.E. and B.B. Thomas. 1961. Papermaking
characteristics of cedar fiber. Tappi 44(9): 633-
635.

National Building Code of Canada. 1995. National
Research Council Canada, Ottawa, ON.

Nault, J.R. 1986. Longitudinal shrinkage in five
second-growth western Canadian coniferous
woods. Forintek Canada Corp, Western Lab.,
Vancouver, BC. CFS Report No. 028055010/02
8012017.

Nault, J.R. 1988. Radial distribution of thujaplicins
in old-growth and second-growth western red
cedar (Thuja plicata Donn.). Wood Sc. Tech.
22(1): 73-80.

Nearn, W.T. 1955. Effect of water soluble extractives
on the volumetric shrinkage and equilibrium
moisture content of eleven tropical and
domestic woods. Pennsylvania State Univ., Coll.
Agric., Univ. Park, PA. Bull. #598, School of
Forestry Series, No.2.

Nielson, R.W., J. Dobie and D.M. Wright. 1985.
Conversion factors for the forest products
industry in western Canada. Forintek Canada

Corp., Western Lab., Vancouver, BC. Special
Publ. No SP-24R.

Nurse, R. 1997. Vancouver, BC. Personal
Communication.

Nystrom, M.N.; D.S. DeBell; C.D. Oliver. 1984.
Development of young growth western red
cedar stands. USDA, For. Serv., Pac. Northw.
For. Range Expt. Sta., Portland, OR. Res. Paper
PNW-324.



O’Connell, L.M. 2003. The evolution of
inbreeding in western redcedar (Thuja plicata:
Cupressaceae). University of British Columbia,

Vancouver, BC. Disssertation.

O’Connell, L. M., F. Viard, J. Russell, and K.
Ritland. 2001. The mating system in natural
populations of western redcedar (Thuja

plicata). Can. J. Bot. 79(6): 753-756.

Okkonen, E.A., H.E. Wahlgren and R.R. Maeglin.
1972. Relationships of specific gravity to tree
height in commercially important species. For.

Prod. J. 22(7): 37-42.

Oliver, C.D., M.N. Nystrom and D.S. Debell.
1988. Coastal stand silvicultural potential for
western red cedar. Pages 39-46 in Western red
cedar - does it have a future? Smith, N.J. (ed.),
Proc. Conf., July 13-14, 1987, Univ. of British

Columbia, Vancouver, BC.

OSHA. Date unknown. Occupational Safety and
health guidelines for wood dust, western
red cedar. Occupational Safety and Health
Administration. U.S. Department of Labor.
www.osha-slc.gov/SLTC/healthguidelines/

wooddustwesternredcedar/

Panshin, A.J. and C. de Zeeuw, C. 1970. Textbook of
wood technology. Vol L. 3rd ed. McGraw-Hill
Book Co., New York, NY.

Parker, T. 1986. Ecology of western red cedar groves.
Thesis, B. Sc. Eng. Univ. of Idaho, Moscow,
ID.

Peters, G.B., H.J. Dawson, B.F. Hrutfiord and R.R.
Whitney. 1976. Aqueous leachate from western
red cedar: effects on some organisms. J. Fish.

Res. Board Can. 33(12): 2703-2709.
Pojar, J. and MacKinnon, A. (eds.). 1994. Plants

of coastal British Columbia - including
Washington, Oregon and Alaska. BC Min. For.
and Lone Pine Publishing. Vancouver, BC.

Rehfeldt, G.E. 1994. Genetic structure of western
redcedar populations in the Interior West.

Can. J. For. Res. 24(4): 670-680.
Reukema, D.L. and J.H.G. Smith. 1987.

Development over 25 years of Douglas-fir,
western hemlock, and western red cedar
planted at various spacings on a very good site
in British Columbia. USDA, U.S. For. Serv.,
Pac. Northw. Res. Sta., Portland, OR. Res.
Paper PNW-RP-381.

Richardson L. 1996. Surface flammability of
building materials. Forintek Canada Corp.
Technote TEC-49E.

2 E XM

Rijsdijk, J.F. and P.B. Laming. 1994. Physical and
related properties of 145 timbers: information
for practice. Kluwer Academic Publishers,

Dordrecht/Boston/London.
Roff, ].W.; Atkinson, ].M. 1954. Toxicity tests of a

water-soluble phenolic fraction (thujaplicin-
free) of western red cedar. Can. J. Bot. 32:
308-309.

Roff, ].W.; Whittaker, E.I.; Eades, H.W. 1963. Decay
resistance of western red cedar - relative to kiln
seasoning, colour and origin of the wood. Can.
For. Serv., West. For. Prod. Lab., Vancouver,
BC. Technote No. 32.

Russell, J. 1996 and 2003. BC Min. For., Res. Sta.,
Cowichan Lake, Vancouver Is., BC. Personal

Communication.

Russell, J.H., H.H. Kope and H. Collison. 2003.
Genetic variation in Didymascella thujina
resistance of Thuja plicata in British Columbia.

Victoria. BC Min. For. Internal Report.

Rudman, P. 1962. The causes of nature durability in
timber. Holzforschung 16(3): 72-77.

Salamon, M. and J. Hejjas. 1971. Faster kiln
schedules for western red cedar and their effect
on quality and strength. Can. For. Serv., Dep.
Fish. and For., For. Prod. Lab., Vancouver, BC.
Inf. Rep. VP-X-74.

Scheffer, T.C. 1957. Decay resistance of western red
cedar. J. For. 55(6): 434-442.

Sharpe, G.W. 1974. Western red cedar. Coll. of For.
Resourc., Univ. of Wash.,WA.

Sherill, S. 1988. Redwood and cedar: recent
production and consuming patterns. Crows

Digest 3(2): 11. Special Rep.
Smith, J.H.G. 1980. Influences of spacing on radial

growth and percentage latewood of Douglas-fir,
western hemlock and western red cedar. Can. J.

For. Res. 10: 169-175.

Smith, J.H.G. 1988. Influences of spacing, site, and
stand density on growth and yield of western
red cedar. Pages 71-80 in Western red cedar
- does it have a future? Smith, N.J. (ed.),

Proc. Conf., July 13-14, 1987, Univ. of British

Columbia, Vancouver, BC.

Smith, J.H.G. and A. Kozak. 1967. Thickness and
percentages of bark of the commercial trees of
British Columbia. Univ. of British Columbia,
Faculty of Forestry, Vancouver, BC. Internal
Report.

4



2 EZ XM

42

Smith, J.H.G. and A. Kozak. 1971. Thickness,
moisture content, and specific gravity of inner
and outer bark of some Pacific Northwest

trees. For. Prod. J. 21(2): 38-40. Tech. Note.

Smith, J.H.G. and M.L. Parker. 1978. A comparison
of X-ray densitometry and binocular
microscope methods for measuring tree-ring
components of Douglas-fir, western hemlock
and western red cedar. Proc. [UFRO Conf. on
Instruments. Corvallis, OR.

Smith, R.S. and G.W. Swann. 1975. Colonization
and degradation of western red cedar shingles
and shakes by fungi. Mater. Org. Beiheft. 3:
253-262.

Smith, W.J. 1970. Wood density survey in western
Canada. Can. Dep. Fish. For., West. For. Prod.
Lab., Vancouver, BC. Inf. Rep. VP-X-66.

Soegaard, B. 1969. Resistance studies in Thuja.
Forstl. Forsogsv. Danm. 31(3): 287-396.

Southam, C.M. 1946. The antibiotic activity of
extract of western red cedar heartwood. Pages
391-396 in Proc. Soc. Exp. Biol. and Med.
(cited in Minore 1983).

Steer, G. 1995. Bark utilization - landscaping
and garden products. Presentation 12 in
Proceedings of Conference on residual wood
residue to revenue held on Nov. 7-8, 1995,
Richmond, BC. BC Environ./Sc. Council of
BC/Logging Sawmilling Journal

Stewart, H. 1984. CEDAR - Tree of Life to the
Northwest Coast Indians. Douglas and
MclIntyre Ltd. Vancouver, BC.

Su, N-Y and M. Tamashiro. 1986. Wood-
consumption rate and survival of the
Formosan subterranean termite (Isoptera:
Rhinotermitidae) when fed one of six woods
used commercially in Hawaii. Proc., Hawaiian
Entomological Soc., Vol. 26 (March 1): 109-
113.

Sullivan, T.P. 1992. Feeding damage by bears in
managed forests of western hemlock-western
red cedar in midcoastal British Columbia. Can

J. For. Res. 23(1): 49-54.

Suzuki, K., and K. Hagio. 1999. Termite durability
classification of building materials by
Formosan termite. Coptotermes formosanus
In. Vol. 2. Proceedings of Pacific Timber
Engineering Conference, Rotorua NZ (Ed.
G.B. Wallford and D.J. Gaunt). Forest
Research Bulletin #212. 258-263.

Swan, E.P. 1966. A study of western red cedar bark
lignin. P. & P. Mag. Can. 67(10): T456 - T460.

Swan, E.P., R M. Kellogg and R.S. Smith. 1988.
Properties of western red cedar. Pages 147-160
in Western red cedar - does it have a future?
Smith, N.J. (ed.), Proc. Conf., July 13-14, 1987,
Univ. of British Columbia, Vancouver, BC.

USDA. 1952. Computed thermal conductivity of
common woods. U.S. Dep. Agric., For. Serv.,
For. Prod. Lab., Madison, WI. Tech. Note No.
248.

University of Bonn. 2003. Gymnosperm
database: Thuja plicata [Internet]. http:

//www.botanik.uni-bonn.de/conifers/cu/th/
plicata.htm.

van der Kamp, B.]. 1975. The distribution of
microorganisms associated with decay of
western red cedar. Can. J. For. Res. 5(1): 61-67.

van der Kamp, B.]. 1986. Effects of heartwood
inhabiting fungi on thujaplicin content and
decay resistance of western red cedar (Thuja
plicata Donn). Wood and Fiber Sc. 18(3):
421-421.

van der kamp, B.]. 1988. Pests of western red cedar.
Pages 145-146 in Western red cedar - does it
have a future? Smith, N.J. (ed.), Proc. Conf.,
July 13-14, 1987, Univ. of British Columbia,
Vancouver, BC.

Vourc’h, G., J. Russell and J.-L. Martin.2002.
Linking deer browsing and terpene production
among genetic identities in Chamaecyparis
nootkatensis and Thuja plicata (Cupressaceae).

J. Hered. 93(5): 370-376.
Wellwood, R.W. and P.E. Jurazs. 1968. Variation

in sapwood thickness, specific gravity, and
tracheid length in western red cedar. For. Prod.

J. 18(12): 37-46.
Williams, R.S.; J.E. Winandy; W.C. Feist. 1987.

Adhesion of paint to weathered wood. For.

Prod. J. 37: 11-12, 29-31.
Woods, B. and C.D. Calnan. 1976. “Toxic Woods”.

Br. Journal of Dermatology.

WRCLA. 2001. Designer’s handbook. Western
Red Cedar Lumber Association Vancouver
BC. http://www.wrcla.org/cedarspecs/
designershandbook/physicalproperties.asp.

WRCLA. 1994. Specifying cedar siding. Western Red

Cedar Lumber Association. Vancouver, BC.



nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Forintek
Canada
Corp.

Forestry _
Innovation
Investment Ltd.

w Produits de bois canadien
() Canada Wood






