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Research on technology used as preventing blue-stain and interior material for construction

of Akamatsu-wood produced in Iwate Prefecture

Hironori TANIUCHI

=

=
=]

BTFRET I~ Y M OBRERNEM & L ComMIMBERH o720, @ENEEHET L7 0~ Y HFEKES
S OfR L FEVILFIEOEREITH L & bic, FIMIERDIZOMEE O @EEL, B KMERER 5O 7= 04
BARBAFIC DWW TR~ 7z, HAWEICE L IR OME L FEILRORAEE S, ERNREE L FER
RETE T, MEREOEEEGIZ OV TIIREERBAR Y O R DG 5402 LVLEGE FIED % (RFari3432198
5, H15.5.23) &7z, BHKVERERT B TIIE S 2 FEAILEI L 2 BIRRMIME LA BRI T 2 & & bIZ, B Osits
DRI K D2, WA K 2 3R H 2 il 2 72D OBBERAN A Sz, ThHOEREZ S L1
Lo B AN 1L, MR s bR L OB MM 58 L, AFRNTT CIcEZRIESn T2,

=

% 1 ﬁ fi ijﬁﬁ ......................................... 2
1.1 TE U BDIT ceervnrnreeeeeiiiiii i 2
1.2 BEAEDHIGE v 2
1.2.1 AMOFEEWHEICBET D58 -ooeeeeee 2
1.2.2 KM OWEER EIZBIT DG oveeeeeeeen 4
1.2.3 PNEEM OBEKALERIZBI T B AT -ooeeeeee e 4
F2® THTYMINEHA~OFEEOME L FEIK -7
2.1 THA~YEERPOLBESNI-HFLEE e 7
2.2 THA~YHEEBRRIIITT, RE, Ky, BE
PEHE D ESD e ]
%‘ 3 ﬁ {E}ﬁé@@f%%%ﬁ%%i@%ﬁ% ................. 11
3.1 MHUZET DT I~V HKOEEICKT B4R
FNEBT T EHIDZHT v 211
3.2 FMpOFLEZE L B mA LB e AIDOFER
TEBHERL ceeeee 13

R
EF A FIUN T SRAILBRZRER o eeneeeneneiiieneens 15
304 WEMAEMHWTR VA LVEOREILEZRE L
BROB PG IEZNER coveeeeeeiie .19
FaAE WNEME L TT A~ Y ERHT 700K
BB cooveeeerenmmm i 24
H5E T YO KB e 29
5.1 U REREZMOTHIKABZATS LE DT
M OIRANEIBME L BHKPERE v eveeeeeenenenn 29
5.2 B OIE RS 2 MR L DT =
DBEBRAVAILER <o 31
5.3 BHKALEAK OBEKME, WHErET K OMHE M
B2 AUHED B oo .33
FHeE A B e .36
#t T e 37
BRI LRR v 37
SUMMARY - vveerrrernerneanennemeeieenemieeieennen. 42




WH1E ¥ G

1.1 [FLoic

RE DT B~ (Pinus densiflora Sieb. et Zucc.) Rk
RS IZ R, AN THEZHHETI195 5 ha™ by, =
OFEMITEI, FEH#TICEZ L, BICEFROT I~
VIERICRE T Y ERRER TS

EHFROT A~ Y MOEEL, FAmETEEO
11% ™ % 5, FOEREK 3300 Fnill | » &4
ETHLRKERS>TND, HFEROMFER (2006) *)
W2 LU, NTARCH 8 ikl i KA 2 R oA & 72 0,
10 Wl & A A DOIK & 32 D ThiE, 5-15 F%
WIS OO REI &7 D, —F, R TIE 10 f
LA 7S 82% % (6, T TICREAMD L < 13k Mlic 2
ALTWDRBIZH D, BAFROT I~V REREIC
602 10 [kl EOBIGIE 39% L ieo Tk, RAO
T =Y BRI TSR RIE R A HREHIZZE A L
TWbEWNnZ 5,

UL, TAYEENLEICHT TS D L, M
N, FOICEAL TERMER 2R NS5 H 2
ERRAET L0, BRI O LI - i@ L T
Wb, ZOZEITHEMBRENFRNE D2 L e E%
T AN, TRE OB 1357 & TlX, EFMEEN AL
ELDIzD, XA~ BRIMNT B~ 78 EOREM
DML F 2 HokT 5 ER & 2> TW05 7, o
DR ZEFTRRT H720101E, HEMFERKEZ LT, @
EHE R 25T 5 2 ERRAIRTH B,

Fio, TV, BHHER L VT - Ty
T, HERAOEM, BEEM Th D AM, NEHM
RENFERABRELTETONDEN T, ZOFAILLAM
R THD T - F o T, M i T
Dz, THh~ YR, thosHEER R I, UL
DRI & T2 o> TN D, PESPEDO R ED =012
%, BEHMOAEEDONFNLETHY, BEIZEK
LR A My, BEOREE Y oMk, S A E R
OBLENZDOFRELTET NS, LrL, BRO
BB T35 13/ MBI E ©, BiEk i & 12 L 5 Bl
ITEE L WVIRIIZH D, LI - T, RERDAFEMRE -
BEfFax i 215 L, FBMOMESREE D O L2175
7o, MEZEE LIS M &V & A DA E s 5 %
BA%E - fhET 2 Z L MR O — K EBEZ D,

KIFFRIZEDH B, FrICHEEHELNEME L TO
TWEIZERL, ThAYMOBFEHMEENE LESE
25 1k Bl o0 BR % F5 J OV DA I 0 785 W P o 00 A i 0D
72O DT A HED 5720, BLRIZB T AREOH

EF MBI Nol6, 2008

&2 DRIRICBET 5 E T2 b D TH 5,

ARG SLOMERIILLTF O L5 ThH 5,

B 1 FETIE, ABFROW R & BEEOMIE 28 L7z,

WWNT, TV aERNEME L TRHIHT2ICHT
O, AL¥EMEABRE L, @ENM AR L TV EE
WHEIZOWTH~Z, Z0Hb, FH2ETIE, FINE
DOBEEATV, FEEOAE SM0% otk 2 BN B
T O AT o7, E2E3ETIE, HEHEORE
& ZDOBL I EDBFEIZ DN TR,

EHIET Y MORERNEMOFERLE B L
TR L LT, FAETIE, HoffEiz{nwTh
<V NEM B Z BT D20, B R E LVL (ki
Kook, zoRBEHE RS LIcHMEHc®BEL
oz bickrEREOEMEEERRTMERE, H5
B, HEOHMRLE LT, AN (k) BEY
DOWNIEDOREAIZER L, ALK D7 I~ 28
~OBKMEREDA 5. 24T o 126 R %, ZhEhik~7-,

%56 ECTIILL EORERARIEL T\ D,

7E, RSO EITBECE FRAER M & —
WFZesiE s % CHE LT D, ARSUT ISR
EELDTELOTHD,

1.2 BEOHE

1.2.1 AMOBLEREICET 5K

HEWEL X, AMcEazZilERITHED S L,
WMEA~EPMMZA L, MEIHFRRBDND O DR
ThV, ZORKNETELEE LT TND Y, HE
WEIENOECHT CTHEECRET DD, HES
ZFRT T VLB, K G AR, B S
NTWD, FEIIHRNICHKE L Th IR, B TH
HEARSG OIK, A% OFR, "I ODHE, KN
T BEIND,
FEWELZILT 5701213, BB & E o b
EHY, ERRERE Y NLE L SRDH, EBICIE
PEZ DD Z ENHELVIRILE oo TS, ZOHE
ZRIIET B 729121%, EO X5 R TE RN ILAA~ME
WENDDNRBEERDN, O LT D5k
BFZE, 2 E TiHrbhCnieo 7=, BURTH, Hi,
T L CERREEZIINSCHER EOKRGBE#ICE -
THERNAEIRT D3 ERE T2 4 LAV HIC X
VAT 28 © 2 o WE STV, |/
HO TR EHRTL] SRS R TIIFELERE DR
WEAEHE I ECEHRL, b eflzd Bk L HFEmkE
BB A BT D, —F, BEO TEMIIER
) ICESHRETIIHE FF 7 A e HERE



EFME R Nol6, 2008

DBEURDFHEMIRGT STV DD, KM OF LM E
EDBLED IR Tl T W, HFEMEIZE T
D ZHIVE TOMFEFEMIZ OV TELFITRT,

1) BZEEICEAYT AR

SHEEMOEEICE LTI, R4 YO Hartig (1882) 124
DRI & S, D%, 7 A Y J1® Schrenk (1903)
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2720, RO K~DEBNER E DR BT
ATz, 1970 AR IS B &, BREE, AR~DZL e
DERED &, AREEOFHLIEANC L 5 H LB LR A
bR TWwa, HE 1976) ¥, Akt (1976) ik, #
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59,0 Eb0bRTNDA, AMO S OFFEL LT
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NEZOND, L, BARTIE, ZhbOBEMT
REGLILHEVE IS E O B D NEERIER 0 12 X b, Bk
MEREEHEO LML - S 2 AT 52 &R
ke, BERAEHTIZ IR ™, R, IR 3 H
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BYEENEIE S0, BIKHEREM I TWD R, B
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DEAES A~TH, HTRNOESE, & 1, IR, ViR,
WL, o 6 HiIX TITR -7,

REBEBARNICHE Sz KoFH A E I,
2002-2004 FOEF 4 A2, HFRNORIUNIET S
S, BFEITICH DT B~ YR TENENITY, &
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HEAFLK A 30-70 A (A 60-120mm) FREL L 7=, Z D14,
HEER IR Z 10 AP OMPITELE L, 4-6 H O THA
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ek, AL, BRAEETHAL, METTXZ A A
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Fr b0 o 7o AL, RO 7k ™ IcHEL L T,
KRVRE W D88, WA &2 FNT, A O
REGIDERY, 1%ZFTF 2R (MA) FHcE: i~
BfE, 15°CT3-14 HER B EIT o7, Z£DH%, 2% MA
ARG A~ L 25°C T2 ~ 4 BEEE#R L, HORE
WCHWz, 72, fiEINZx7 1 200%, HMoO®
B BBEICEE LK, 1%EFETFRER (MA)
TR RS M~ LR E &, HEMAL & REROBIEEZITY,
WESHEL, HEBOREICHAWE, FHKIZBWT,

7

S T E OB AR BEECCEN Y, SR A2 R
MUz, 728, HEHEOREELEDOGE " (S8
LTiTo 7,

2.1.2 #HRLER

) MCVBRBEERDEFTE
FEEALNSITA T 4 AR b~ EREEN % < 4 S
A, FOBEEIX36-68% &m0l FOMIZ, Whid
LDHEAELEIFIHEES N, 202D, HEIL,
FELTHAT 4 A A MTHREENPGIESHEIL TS Z
L PRER ST,

2) RIRBEMRNICHESA-AADEE

F 2. VIR RN HE Lo R O F AL, A
KFX7A4 Lo SN @#EE R, FEHNM
DOIEA 7 4 A M RREEDN SEESh, T OBEE T
2-36% T o7z, FRIEFIITITo /R T, BT
XA LTDLyBESNIE L, FEWAL S oy HES
NEER BT 2HANRAONE, 20D, &
I OO AT IR, R, BT X7 A A O T
Hrp B Z LR E T,
3) WMIZITRETOAADEFE

F7 4 AR P HRBEBEOSHHEIL 11 ~54% Th -
720, B RICBHE e HE A% £ 5 ORI,
HPICHE L2 b e Thid T2 <, KB, &
SR XTI AN & IR T 7203, SrBES Lo Ik
BRETX7 A LvmbaMSnz@ELTLE—EL
TN 720,

DUEOfEREZELDD L, ThHYOEFEEE, £k
LTA 74 AAMTHERICEVBI SR SN, B

@ : < VEBEKR

Pine borer damage Logs

A KAKERK

In-canopy placed logs

B TISEPARISAR

Factory lumber yard placed logs

B

Sea of Japan

KFE

Pacific

B2.1 M 2RI U X

Fig.2.1 To collect the material under test district
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Table2.1 Isolated blue-stain fungi from In-canopy placed logs
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#h X SEER SBER *7 4 AR SR SIEESERE (%)
Sampling Isolation . . . .
location date Source Species of ophiostomatoid fungi Frequency
kA == FR Leptographium procerum 3
R 2002531 LHMEES
Yahaba Blue-stained sapwood Ophiostoma spp. 36
W FZEER
Blue-stained sapwood ;
2003.5.23 N Leptographium koreanum 14
V) FOALY
T piniperda
=F 2003.5.23 FAOAFIA L Ophiostoma piliferum 2
Iwate Cryphalus fulvus
371 = 7~ 31|
2003.6.6, ;H N f‘“g .
ue-stamne fapwoo . Ophiostoma ips 15
2004.629 XY/ LINFIALT

Ips acuminatus

T A LUBHEEICEHELTWD Z ERERASI
T B O F AR EE, ERE, KN THRE S
Nk L%, BMETX7 A4 LVNEILLTHET
CHEEZ DAL, ERIMNEB~SHIRE LD EE
ZHILN, WRG CHEMZR OB TF7 A 5
NEBENTEZ G, HITEE LT B~ K% i
MITEOIAZICELS 2L b, hORBEOT B~
HAR~HFEFEEDMEET DR H D & EZ D,

2.2 THIVEZRRIZRIES, BE, K9 BEE
EDEE
AEBRIZEICHE Y Shi-boThHY, UFED

W AR,

2.2.1 EBAX

D #t&HE

HEEE & U T Leptographium wingfieldii, MAFF410912
(MAFF : Ministry of Agriculture, Forestry and Fisheries Gene
bank, REAWER T — 7)) ERAWIE,
2) RELERAHR FEREE

2% MA Riii 2 F08L L, 2 o I Bk 4 #efE L
T 0-40°COHiPHT 2 WM L, 7238, AEBRICH
WZEMNET 5 7 /L—7 (Ophiostoma B E¥H) (2L 5
MEHEEDL L, BHABEROARZDORRKLEEZ HILD
Y, Ko THM EICR I D EROF QR BTN EE L
B LT, PrESIFEERE, BAMREEE R), HX
U (R) ZHE L, #EEZEERH (T) 205 EA M
REE (Vi=R/T) LHFLEE (V2 =R/T) &5
H L7, B dds ¥ — L % ParafilmM® (T LK » Ty —
VLT,

3) KRFHLEELRAER FLERE

IKAIEVE (Water activity, LT [TAw]) OEEZ G~
D7, 2% MA BEHZ 7L o— 2 & 0-50% s L, ¥
W2 R L 7, T2 OB oo 4R R BRI S
JHEEEMEREL, 77 7HAEICLD AW Z2HEH
L7=%, 260k, 2) L REEC L wingfieldii %
PERE L, 25°CCHTEMMIRE&#%, BORMEREE, F4
HUE AR LT,

4) BRRELEABR HLEERE

2% MA SEARESHIC, L. wingfieldii Z45f& L, CO: + O:
A 2% 2 _— % — (ESPEC 44 BNR-110M) HNIZ, %
FREWMT Z LI R > TBERIREL 2, 5, 10FBKV20%
(CERHE L, 256°CCT7 HME &%, BORMERE, H24
MU AR LTz,

5) FHAIXYMBhTOBEEMELEKEDE R

T~ M AR, RPN 30 X 30 X 60mm” D
AR A 55 E (R AL HE S UK 3R 160-160%, EHLEE
#0.39) U7z, HARE (30-200%) OFRHEIL, W
FAREBENICERT 20, 7 ) —r XU FNTER
Wz X AT T2,

M3 2 7 V23— VKR BEWE L, A i
L. wingfieldii %%, Mmy v —LVICANT, 25°CTh
K20 HRHIERHE L7, FREMIR 2 & 5 @3 2y L
TEKRREFERZNE LT,

HEMBOFMIL, M2 HD 2 HFEBOREEA %
MELTHEEARLE L (K2.2), 72, HERHAER
DOREDOE KR E BHIEIC I W RDT-, HAIZBNT
HOMATE 2MARZLZTMT 2720, GAREL R
WEDLZEREEFH ™ L, KA OBFRE 21%%
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* 7 A VEM (30X30X60mm )
Freshly cut Japanese red pine wood block.

— + KKBE
Fire-sterilization
S - IREEPREBICEE
—— Inoculation of the test fungus on the center of

tangential surface.

- 1EEFA KIS, 10, 13, 17, 208
= Incubation for 5, 10, 13, 17, and 20 days.

] - BEEEOBE

Measurement of blue-stain area.

X: 8475 Longitudinal direction ( 0 - 30mm )
Y: #4548 Tangential direction (0 - 15mm )
Z: #1Z75 1 Radial direction ( 0 - 30mm )

HZ5 (A7 Blue-stain volume = XX Y XZ

EZ 4T Blue-stain volume
- BHZZ Rate of blue-stain (%) = X100
412 Whole volume of sample

K22 FEXRQME, BHAE

Fig.2.2. Measurement procedure of rate of blue-stain.

U THMNOEHR RERDT-,
2.2.2 RBREBR
D BRENBERBR - BEREICREITEZE

RENFEAME, HEREICKFTHELX2.312
Y, L. wingfieldii O AN R I8 TR L O LA
PEVEECTEEIN L, 25°CT0.28mm / hr & E'— 7 &R
L7z, F£72, H20F, 15-25CCHlESh, BAME L
FARIZ 25°CTCE—27 &R Lz, 20X ) KRk CcHF
SRR, FELKAIE S DMERIE, HEWEZH
BT D 0IT I~ Y MOKER EICAIIATbR D
TEEIFT D,

Fro, BAORERRABIET 5L, BEEVMONE
RITIEEOMICTE|EATH Y, 0%, BEBITRE
BICHER LTz, 202 80%, TH~YMOFEENEZ
LENZ, T CICHEAOELPMNIZERL TS Z &
T,

2) KPFENERBR - FEREICRETEE

Aw OKTENE) 1%, WEPOKSOFIEREE H D
bL, BMOREELTRTEECHWGN, FBEE EY
I EDOWEERINIED & AW MR T, TRbbAE
B END Z EBMOATVS P, 22T Aw 2%
TEHDL0, EREMIZZVa—2AENL, H%
W, HEEREIZKIZTREERGT Lo, L wingfieldii
DEARMEIL, Za— 2 BE 0%OK 0. 28mm / hr &
B AR L, & OO B 5 Bl 1
WAL, 7V a— AR 50% THESR R LA R L7z,
AT & R R & RIBROMR 2 R Lz,

HELEKELOBZREBRNT 256, ERIIMA
ROFERBEIIEL LTHL bR TE 72 1 7,

0.4
£
=
E E 0.3
- %
W 2
W =
Mo 0.2 i
maé
W = 5
& % g 0.1 <:>
¥ 8=
| =5
(17 I Y R \ S \ S \
0 10 20 30 40
EEHEBEE (°C)

Incubation temperature

23 2%MAEER, BEREDL wingfieldiid
BRHE O), FE MRIFTHE

Fig.2.3. Effects of incubation temperatures on
mycelial growth of Leptographium wingfieldii
(O) and extension of blue-stain area (A) on
2%MA plates.

RB: N— 3R RE (LT RE)

Legend: Bars mean standard deviations
( the following is the same ).

0.4
=
k|
g &
E £ 03
- 7
w2
W = Q
RES 02 +
s i
. B
W = 5 0
EZE 01
¥ 2
B 5 A

0.0

0 5 10 15 20

BEBRRRE (%)

Oxygen concentration of incubation

K2.4 2%MA, 25°CIE&ERS, BESRIBEDL. wingfiel-
diDEREER (O), FE (MNRIEFTEE

Fig.2.4. Effects of oxygen concentration on mycelial
growth of Leptographium wingfieldii (O) and
extension of blue-stain area (A) on 2%MA
plates incubated at 25°C.

ZORETIIRER ERE L OREICBIT DKy O FE
IR IE e By, ARIOERICEBWNT, Zva—
ARINEOWEMNE Aw DR T & Hfpd &, MR EE
L2V, BEARPEETCE RNz N 5,
3) BMRREHNERMBER - BLEREICREITEZE
BRI PE N L. wingfieldii D AR, HAEEIZ K
ETREEX 2.4 18T, 22 CTIERFEREE 25°C, K
MR 7 v 22— ZJREE 0% O EMARMT T CORBREERL
Tz BEARMRHE IR 5% TR 4D, BRI
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J£2%TO.12mm/hr &g o7z, HEEREHERMEREL
DM Z R Loy, BRREMET T 212 ELEA
WXV mdl S, EEFEBE 2% T0.06mm/ hr & & L <
B Llc, TOZ LMD, EEKEM D RHRRE I
WHET HBRIT, BRFETICEDZEROBRIC K

v, Bk EEE L OSE TR OMARNFTREIC R S T
bEEZLND,

4) FHIYIYMERW-IBEOBTEHBROZRMEL

L. wingfieldii % 7 71~ Y MICHRE L, M OEFE % RKEE
BB LT R A2 M 2.5, 5 BHEZIZITMAE
PHEMICEZE L, 7-11 B E TR A ICHEENET L
T, ZOEABIE6-9% L eoT=, TDH%, 14 BLICH
ERITABICHIN LT, 2O Z &5, EAMITAEE,
WM T CIIRE 2 BRI CHEEAKENBE SN Z
L ERET D,

5) BKENEFLERE - MEICRIFTEE

WIIEKEL L 20 HEGEKEDN 50%LL FTITHE
FIITRT0% ERDD, PIHIEAKEMN 50-100% 0 i
BT, WIMEKED EFICHE-T, HFEEOFHVR
BEO HBLRENEMT 2 M A2 5228, NT7YFRK
EoTz, HIHIE KR 150% L O Tid4a T o
MEWHEERL o7z,

R L O Z KR OLEAL & HFEROBRITAFER
OHEHPTIEHA L NTIE SN0 7h, Lo FEER
Bix, LA L v uIEIZ 20 HEOARME KR L
EHBIZRKELSFELTWDLHOTHY, FRoHE
TRV LEEZRLTVWALDLEEZ D,

6) BEMEICHITE2EKELBREOTE

AR L7z B) OFERN S, G KEOM T ILH L
BEHEET L LICHS L, FENBEEZEROITVHE
KFEDN 150% LA EOREV CTH -T2, ZOEKEETIHE
KEMEFLTH, EOEBIZHSRKSITHE SN
TWbEEZOLND, LR -T, GKEBOEKTIZEL
BELEMET, MO OB EAEHTE
HERFENEEMT D72 & THREIND, 2.6 IZHIHE
KR 150-180% D FBHI ST, HEFEE 5-20 H B E
L7=T7 <Y MANORBFERENE L EEROGRERT,
MIEKRFIZL ST, MNOBEEREMT 5180,
FARITHFINTHINL, MNBEEDN 2~ 3% THE
RKIT100% &7 oT-, DT LI, K2 4ITREND5%E
REGH - TIT > T EBRCTRERIRED 5% 5 2%~
TLEEEHENE LI SN RE X< —8T
%o LLEX Y, WIHIEKE 150-180% TlE, H/KEE T
WD MNOBEFE RO BMA H A MBICEEL T\ D
T EDIRBEI T,
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Fiz, PIMEKELONL ETHEEERIL O, H)
MMEKRFLHEEFROBBRAIBECH -T2 DI, EK
RPN BEOFLL)K Sy B RTETHDLDOT, Hh
VBRI DKy, B DR A BRI SO T
EhphoTizbtEZD,

100 7
\ 200

=
80 S
] =
X 150 33
o @» T =
we® W £
&= % §
- 100 o
S 40 L
< 3 Oz
& 2
=]
20 50 =

0 ' 0

0 5 10 15 20

BEEE (HE)
Incubation period (days)
K2.5 7 Ah UM Leptographium wingfieldii % 151515
LEBOBEARICLSEER, SKkEOEL
Fig.2.5. Changes in rate of blue-stain and moisture content of
Japanese red pine wood incubated with L. wingfieldii

at 25°C.
100 - o} oote!
A
80 | ° a
£
g3 |
% 60 ©
fr g 40 s’
3 )
] A
20 | o
0 se
0 1 2 3 4

ERRIBINE (%)

Calculated oxygen content in wood

B2.6 L. wingfieldie 7 h< J#~#EEL, 25C,
5~20HEIBELCEBOBRRIENELEFTEE
DR

Fig.2.6. Relationships between calculated oxygen con
tent and rate of blue-stain of wood block incu
bated with Leptographium wingfieldii for 5 to
20 days at 25°C.

Legend:Initial moisture content is @: more than
180%, O: 170% to 180%, A: 160% to 170%,
A:150% to 160%.
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W3 E AMIREZEKREN OIS
RETIE, KM~OBEOMERHNC L D EF LML)
ELE LT, (REZOT =Y IK~OBRA, Bhe
Rl O®A, BRI O, B4 2 A OfE, R’
FIZOWTORNEITo 72, E2, Bikixy b, B
AFREZR LA XEER 2V, ME e iiEs2iT-
TBEDF AR LD RO BFHRE RIZ DN TR 2,

31 MHICETFTETHAIVAKRDEFEIZHT S RA

EBD EFRIDHR

REBRITIEICHE ™ Snizb0ThY, UFZED

BE =T,
.11 EEAE
1) B

2002 4 5 A2 FRA FEAE FITOK 30 £4£0 7
N=YHNTT =Yz 30 AL, KBS Im, EHE

8-15cm DAEFAFLA A 120 AGHHL L 7=,
2) EHlH L UNESZE

Bih BHlE LCHRY A = 287 L5 Y » BAM (3
oy R FT =, AF LU ERATF VT R— )
Z, B RAN IR Y 7 L — WEL (FR) - =

N7z Tay s A) B, ENER 304G (R
Rk oy 6. 7g /L), 50 5 (A xhp & 6. Og
/L) IZAKTHRL THWE,

ALEERXES 7 B ALER, B AL, B -
Bro LB i gE oo 3 Sefb & L, FRMEIZHOW
THAOARZMRA L7z, BAETHTH
H 0.5L/ KThHDH, LKL, FHEZLIZS
oy L 10 KT ORIMRANIC RBERTE DR S
RWNE D IR LTz, 7o, k=i
RUERIX G EFERIBRICERAE LTz,

3) AEEH R DT

HRAIKOEFEEBLOFETHFI A &
TR 8 ORI 2002 4F 5-9 AI1Z4T - 77,
B SR 2 B Z LT, BLBERD
TEIZIARAT, KONOFLEESVEH
T L7z, £/, KOmUstoftE T+
O (BLF, M) 220 TIEFELL
ZILLTWEX T A L L L, fifE
B, AR GRIUE, RRE, B0,
A TR JIE L7,

HELE-X7 A L VIEERE~FHFLIF
D, FEREEMEE T TR L TRE Y L,
FHEL L TEA @I & TR RE %

KAL) O (1 i H¥7=0 0¥ & LT,
3.1.2 #HBREBE
1) BUEXOFELDHR

11

EETHI S 72BRIS, BMERFEL TWDHESTH D, H
EREROBIRIZH > T DHEAITITZEORIER %
HFEEKE Lz, £/, AR 1AL 0 ICBWT, AER,
FAKMN 30 FETLA EOgA, AE, H£132m
LTz, b ORER 30 Eprae RIRE Lz,
BIE LIoF 7 A & Ui, REHR, H46H
IZENZENDOIKOER, S &RO TR LHEN

WZHER

ATk

ARAHEOEEE, KNS 42 HZRIOMR E IR

B ORRE DL S A, 74 BRIITIME, LR

BITEAL, KORmH»HMNERIZ AT T 3-5mm &
DR, &k, BEOEAHNADDEEmIcBESNT,
MEZI T DRI ST 7 A4 A VEORIR

B, BREEIASE L OELEIT R OBER, BETx 2
A LYV EFNENES L, 3210077, £72, B

B3 LIZHMEIZBITDX 7 4 LA ORIE, EEDOT %,
HEI2ICHME TX /A L hmd, BIETF7 A4

®3.1 ELEXOMEICETSZERMEEEFEERR. BRRYK
& RIEEH OBR

Table3.1 Relationships among storage period, number of caught
bark beetle, gallery system and blue-stain on sapwood
surface of untreated logs

CORIE, kEEDS 14 BRICEIE S, BIEOB,
HOTWFRIORE & & BTk, WL, 57 B&ICITE
EAM BRI, — 7, MEoEL T

EEaH IR BRE BB

Storage period Caught bark beetle Gallery system Blue-stain
(day) (Number/m?) (Number/m?) (Number/m?)
Min.—A.V—Max.* Min.—A.V.-Max. Min.—A.V.-Max.

0 0- 0- 0 0- 0- 0 0- 0- 0
14 3- 38-108 6-— 17— 38 0- 0- 0
28 3- 56-130 13- 32- 61 0- 2- 6
42 107 — 185 - 282 64 - 109 - 159 0- 46— 74
57 38-116-163 53- 93-119 8- 78-119

74 25 - 111 -267 87-109 -121 16— 74-119

85 - - e 80— 95-119 80— 95-119
106 - - - 87— 96-106 87— 96-106

* Min—A.V-Max. : /)ME—FH{E—RAlE
Min.—A.V.-Max. : Minimum — Average — Maximum of blue-stain index
wRBE

Not researched

£32 EMBRICEFDFHA AL OE (FE/md)

Table 3.2 Number of bark beetles caught from untreated logs (N umber/mz)

BiBAK Y/ FOLLY Y LYN *403 Z0ht
Storage period (Blastophagus FOALY FOALY Other sp.

(day) piniperda) (Ips acuminatus) (Cryphalus fulvus)

Min.—A.V.-Max.* Min.—A.V.-Max. Min.—A.V.-Max. Min.—A.V.-Max.

0 0- 0- 0 0- 0- 0 0- 0- 0 0- 0- 0

14 0- 3- 6 0- 35-102 0- 0- 0 0- 0- 0

28 0- 0- 0 3- 53-122 0- 3- 9 0- 0- 0

42 0- 0- 0 104-171-261 0- 12- 21 0- 1- 4

57 0- 0- 0 38— 98-145 0- 0- 0 0- 18- 36

74 0- 0- 0 25-103 -243 0- 0- 0 0- 8- 24

* Min-A.V-Max. : K3.188
Min.—A.V.-Max. : See Table 3.1
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528 HIRICHAE LR, MR KL Z DD D
WM EOER 1-2em DFEPBESINDDHTH T,
IR AR IS I, SRR L7 BRI - THA D
720, 85 HIRIZIZA KO ERMIZ 95 fE/ md D F )N
Bz, 42 HEOIKT W <lE, MEmE»S
RS 3-5em DL SO OHFZE (FHE3.3) BEEINT,

INHLDOZ ENG, MEAOHFEEL, BETFTX7 A4 A
COBRANIERE RV ERBHANAEL TN Z &
L, BT xR 7 A4 L ORIENMEITIER LZ DEER
DIERTHZENTEHERTHL EERX D,

HEHEICHEG T 5HOM~DRAREICIE, KO
[ COE B, BAEENO DX A AVEHOFILIC
MO 2 OB H B L ENTVE Y, AERICKT
HARO, MEOHEERNOBETIIBREICLDHGEN
FEFIBNZZ W E N S FER T o T2,

2) BhHEREDFERHLHE

AOETIE, REMME (106 AR cHEER L #E
BENRMoTZ, ZOZLIE, FREBSRAEE Y 550
L PCP % V7= ™ 454 L AERICLB S RITEETH D
CHWICE T, LEER-T, Bid ek d a4 5 3EHA
ERONEATHZ EIFEAROEOEGIZKL, b
THEN R FETHD Z LRI NI,

M 31T 2 B2 & OFRRERH & B T % 7 A &
VHEORIEL, RIS L OEAEIT RO M&R,
BINT=X 7 A AV OFEITBAHEK L [FETH o7,
INET, MENPOBRALEEREDOERL DX
A 5l LTHEEZ LS (ambrosia beetle) ™ oMz T
X7 A 5y (bark beetle) '™ MBHIF LN TNHN, KE
BRClIMt 2 % 7 A &3 (bark beetle) DEFEFLNETH -
Too T DT & URBEER Y HUSCHS PN AR RIS 1) 1 AR R AR
T2-9 QAT = EBR ™ & T 5,

IN6OZ s, BB TIIMEDO X7 A A
ORAEIED D T LIFHRT, BT OEZ &ML
TERNWZEDBH LN ERoT,

3) BHRUEDEFLEMILE

B AR X DR O, LR & RARORESR & e o
7o BAHRAIEL Y B EAIAAK O OLE KNI K X <
FHELTWDH I EMND, KRHEOEGILF 7 A L
EFORBICEDEDOMEMEY &, o H TAD fH~
HAET L EICERL TS EEZ2 65,

B BALER X ORI F VT, RERD B ORR A RFR] &
BT %27 A4 LVEORER, REEIEE LOFE
ERTE OB A T ~T R, 42 AR E TRIBITBIZES
T, 57T HHUBETHRIBEHEAEME,/ i ThoTz, F
7o, HEG 42 HEECHlEINT, 106 HETYH 156 8
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MF o4 L2ICLPRE (14B%) Q)BRRfMENSEE (2781#K)
(1)Galleries of a bark beetle (14days) (2)Discoloration near galleries
(27days)

(3)BRICH > THEEEMILKX
(4281)

== (3)Extention of blue-stain along

with galleries (42days)

BB MEICEIIZDFIALVDERE. FED
ILRDBEF

Photo 3.1 Extentions of blue-stains and of galleries of
bark beetles on sapwood surfaces

.
AR &
& N
mm
403
£ 8
r»\ ‘ (Cryphalus fulvus)
mm 2y AYN
IV ELALY U483
(Tomicus piniperda) (Ips acuminatus)

BRI2DTARVIAKDOHESNI-F I A L%
Photo 3.2 Bark beetles caught from Akamatsu logs

BEE3ZAAMEOEFE (42H%)
Photo 3.3 A blue-stain of a log section(42days)

/M Thole, ZTNHDOHFEE, TTKAFMTOMH KL
W LT CAABOEAR LIRS L TBIE SN,

IR0 ZEND, PBFHRAREIMEIZBTAX 7 A
LY OEBEHIE L, FLEZHIET D2 LICL 0 EL
ZENHIS 203, WEH ORI AR B AT I O R A3 i
LI IS HEEN B ET D ERALMNE oz,
ZOZ R, BETX A LT OO R
AOEERTHDZ L EXFHFT D,
4) BhHE - BHRUEBHRAOEEHLE

B4 & - BhRALERGEH X O A O iE, Bh e ALE X
ERBRICEZITBLE ST, M OWRIUIIPS fL s X
ERBRICHER L, AE, SR EACESE S ) o
7o KEBRIZENT, BFTEAOS L, NHITKH
LIEHET, BAFH~IHREBBH R FT ) —, R
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FLUERTFF VT R— b, ¥7 A4 LVHICHEH T
N7z 7uy 7 220 THRBEODENELND
TENWREN, SHICHLEHEZDOHENETHLX Y
A LVIADIKASDIRADEREERH BN E IR 5T,
B, REBRTHWEAER], LY BAM 3%
BREIZIE B AARM IR T A 2 75 TR B
EHIOBL A O 3BTk TR & D Aspergillus,
Aurerobasidium 73 £ 5 FED I EIZHHENH D & S TH
51, BN TGS D REN 2 B O H L H I LR
EROZ EMBH LN o T,

3.2 FHRHDFEEHEHRANEHDEARDFERRKL
EYES

T~ @A TS D &R, BEOERIC
KB TX7 A4 Lo 054, HEZEE), A
HBRMEERET HLERD D, LinL, T~V il
ETHREL, BETOHHEEAKF IOV THALIT- 2
BhxiE<, Hig, FEH (KR kv mET2%74
Ly LRI A HAEORE Y N B LN
HHILTNWDSDHRTH D,

AETIE, FEHRICT <Y kL, HEDORE)
ZIRET S E L BT, Bl EHIE B RAZ ALK B
L7z & X OFEBIESHFIZ OV TRE 21T o 72,
ek, AEBRIZBEICHE " Shizbolcili®Ez1r-
~bDTHD,

3.2.1 EEAZE
1) HEgs, HBRIMEE S UHMH

2002 4% 12 A -2003 4 6 A (%&H#)), 2003 4 4-7 A (&
#H), FF7-10 5 (EH), FFE-12 5 k#1255
FRAETHE TIICH 5030 FEOT H~ Y HKNTT
B~V & 50-T0 Rk L, B& 1m, EE6-15em Oft
ALK E, (REBROREHIRIC 280 AFHR L 7=,
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Fig. 3.1 The time course of numbers of blue-stain and gallery system.
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x3.3 HEEHA

Table3.3 Served reagent preparation

EF MBI No16, 2008

H B, BEHLLEERE CRETNE =
Items " Generic or brand name Active principle Remark
Bh R 1 I M7z 7AY YR 2-(4- ethoxy phenyl)-2- methyl propyl - BRELZROA REH|
Insecticide Ethofenprox 3-phenoxy benzyl ether Preparation synthetic pyrethroid
Eorv Ry (2-methyl [1,1—b1Phenyl]—3—11) methyl3- (- BLE
2 2-chloro-3, 3,3-trifluoro-1- propenyl)- .
BIFENTORIN 2,2-dimethylcyclopropanecarboxyrat Ditto
3 AINA > 0, O- diethyl -O- (3- methyl -2- Zz=—bhaFAr
Pine Su-mi nitrophenyl) thiophosphate Fenitrothion
4 A IFFr Rt B+t
SUMICHION Ditto Ditto
= 4 4
s RISAIMC AL 7x=PATALY AT ONTRIEA
Su-mi Pine MC Ditto emtrot‘ 1on, Microencapsulation
preparation
Bhh EH 6 7YY BAM 2-(thiocyanomethylthio) benzothiazole, JkFn#l
Fungicide BAM PUREZARIN methylenebisthiocyanate Wettable powder
7 kyFov 1,2-bis (3-methoxycarbonyl-2-thio RIVA I =)V RFZESF], KA
Top-jin ureido) benzene benzimidazole, Wettable powder
3 F=IHA K N-trichloromethylthiotetra F v 74 kFn#El
OSOSAIDO hydrophthalimide Captan wettable powder
2 2T BREERER, KA
9 Maneb Manganese ethylenebiszithiocarbamate Organic sulfur fungicide, Wettable
ane powder
10 2)bhv +90 Todine series of organic compounds , ZLAI
Mill cuts 90 Organic sulfur-nitrogen compound Emulsion
n SNhav k120 Organic sulfur-nitrogen compound , JKFIH
Mill cuts 120 Organic nitrogen compound system Wettable powder
L N N
SAELE 3 %NCS - 4 pEVAVN -3
Fumigation 12 N- methylzithio ammonium carbamate .
treatment YASHIMA NCS Carbamate fumigant

R34 MBRMG

Table3.4 Treated conditions

%] fEFRZEH RE (1) AARAFE
Treatment N.O Used chemicals Conc.(times) Log number
mong _ — 35
Cont.
Ik7zr7AvoR £10
1 50,100,200,500,1000
Ethofenprox T (each 10)
Fr &l VA % &5
3 25,50,100,200,500
Insecticide Pine Su-mi e (each 5)
AZ /4 MC &S
5 5,25,50,100,800
Su-mi Pine MC e (each 5)
7L ¥y VBAM &10
6 30,100,200,500,1000
BAM PUREZARIN R (each 10)
cyTFoy
+ 7 . 100 5
BAH EHI Top-jin
Fungicide 8 F—=VHA Rk 100 5
OSOSAIDO
9 RRT 100 5
Maneb
FUHUBAM+I b7 TV
16 ZAYYR 30+50,100,200,500,1000 =10
Ethofenprox+BAM (each 10)
PUREZARIN
Ay MO+ IVA Y B120
s ~ 1~
BALRABRA 00 757 I: e 100 5
Insecticide+Fungicide EZz> U
BIFENTORIN+Mill cuts
90+120
Z)vhy B0+Z )b Ay B20  BEAH EAEIIZ100,
410411 TASTFAY Bh k(320 5
SUMICHION+Mill cuts Fungicide-100,
90+120 Insecticide-20
< AFE < NCS
12 3 5
Fumigation YASHIMA NCS (0.5kg/m’)
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Teo 2120, Mmoo mE, FEM I E G o
BaRD, K1 mY7= 0 OEMEE Lz,
4) EXMEIR FORHE

FIF O 2 2 b ORE L, RN T N 4o
WA DT 77~V FK 104 m (JEAE 20-43cm, & & 4-8 m,
241 ) \CHEIBAT AT 7= & &0, SKIEE, B
BR—AL LT, RApDHR A x RIRETHM L
CHEL, RALEEARELNRATLIZLICEVIT-
7o ok, MIASRIZENL A00L & L, MRX I E N T v
IR L, PRGN EBE L, Bomici3E) A
i ATz, £, BEARGNIZ, XV
HBENTWDIKIZZ T v Tt kb,
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Holz, AINRNS UE T == ba T A /AITH DN,
AINRLA U MClIEFE 7 z=bhuFFor~A 77 tn
KA THD, SEORROERT, FIUNRRL L
WL EZD,
2) Bih EFRIDEELHE

W1, 2HIORENS, T LYY BAM ITA RIS
HAHERE.Tg/L BOMFAIN) THATLEANTDOE
ERIEIZAERTH D0, SO TIIARSEH
BNETLTHLZEOREFEDL otz 72,
D5 ERITE, ERIORE, #ohROa Ry EA

R3.5K0O, HEADEERE

Table 3.5 Blue staining damage of inner bark and cross-cut surface.

123 AN TITW, ANEEIXS K@ TH

AARDHHEREE

By AANOEER (%)

2412, 400 H (EPEREM RS A~ L — & — mE aHE (@ﬁ/f} 0%) Surface under the
. No. of lo H
b, TRIGEEF XL, ABLE MR o @ e 0l etk nbem)
HES BRI 2 & Lie, SEAIAT = 2 | (i) conen wcionaes  Noof  AE
() 00
(F9/m) & {(EA) LSk dt) + (fF : 0Tosl)  EEY piue-stain
BB LT IRERE /8 IR X AR RR) |/ (3K i Uk . ” 0
. . ) Cont. — — —
3.3.2 #ERLEE 100 3.0 10 0 1
B U 72 T RS A 2h oy 23 R R © 200 L5 9 1 0
500 0.6 10 3 3
OIS =
HoThH, MMCEmE T 51Ls 1000 03 1 g p
PR RHBISLMEIC LD, FTORRITELRD 3 25 32.0 0 0 0
B0 A, W ERANCBE LT, #3.5 50 16.0 0 0 0
N B L 100 8.0 0 0 0
WZARAE, Mo hE, FEBIEIEEZTRL, Insecticide 200 4'0 1 6 ;
PLRICBE Al B e Al b5 A& B 500 16 10 7 1
ERI OO = Lk Rl D, 5 5 47.0 0 0 0
1) BRFIOELEHLEHE 25 94 10 0
P o 50 4.7 4 2 0
T 770y RIFTA LY 100 4 5 5 X
ZILEMHE L, FELEOBE FRAZ 800 0.3 10 22 12
T AN TH L Z LI 1, 28 ClE 6 30 6.7 0 7
o 100 2.0 0 15 2
v ES 7R 7 2R
LTWb, 0L XDOEME, FIRAGER 200 Lo 0 I o
50 i C, Ak e A BT 6g /L ThHMN, B R 500 0.4 0 19
A E O FEBRAER N O H A& A & 1.5, Fungicide 1000 0.2 0 16
3¢/L ThoTHIREREOHRNHON ] 100 70 0 =
o o 8 100 8.0 0 32 10
oo 2O EMNL, N7 2T uYy Y ° 100 75 0 10 0
A FEBIEICHWD O THIE, Hidi 146 30+50 12.7 0 0 0
X 1.6g/LULEER D, " 100 5.0 0 0 0
St At A e S 200 2.5 0 4 0
A INRA U TIIARIA D &0 &) 8-32g ”‘7’_5?3“ 500 Lo 5 0 0
/L OMEX TR OFZE, MimhRE, f;seggiccli‘;z 1000 0.5 1 6 1
U]
HENRE SN IhoTlz, AI RSk 2+10+11 * 7.7 0 1 0
R UGS T DA I %1 MC T, - 4410411 * 1.7 0 17 6
< Wi
% ONENFELT D5 OIXBRGEE Fumigation 12 - - 10 6 0

EANKDEAREI. 4, 47g /L DSEMET

* : 3%3.3, 3.45H8(Show table3.3, 3.4)
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BOZLEII»PDOLTRODOHELITIELE A LBEBLESH
T, Mo RE, FEIT 5 MmEIzh RITBE IR
Mmool
3) BHRFIEHDEFRDHADEEHLIE

B ekl & Al & O L4, RS =R 500,
1000 ZFR<, 2 TOEMHT, AOHEFEFBZEIN20 -
7o MEOHRE, FEIZHNT, LU BAM +=
N7z ay 7 ATIEBARRO R B & A & g /L
(2bh7=r7my s A3g/L) LLEDE Mmoo R5E,
HEIBES DR D120, BORSEEBEORIC
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+ET7zr b (BT =2 b 0.2¢ /L) TlalE
EHENBES N, ThOIR, FRAOEHEE
B rppol-izb EEZ D,
4) BEXNDOFEHLEIR

Y NCS CIEHFAIIBE SN ho 72y, BEX
Blgani, T E kLT, FEAMDEO
BioetE NI TH L Z ENRE EE 2D, = DAl
e, ~ 7 A BUWEM R S OB EA T, +
BOREHY L LTHEHENRTWS Z b, TTICH
KAFXTALVPRHFELL, BEEDHEE F~RA LR

PRV, B, FEEWNT 28 AR Lie, Iy MR OSE, ZLEEL BN E LIERARART
FIO+INH Y F120+AIF AL (AIF A2 1g/L) bHEEZD,
TIHRENEESNR, AT Y R0+ k120
x3.6 EFHMICEBPEINDIAGE
Table3.6 Labor costs pesticide spray
E%18H BE (M) BfEon BA (A
Work Total number of Hourl v Ti Total costs(¥
or] people working ourly wage(¥) ime otal costs(¥)
IRV—%—, 8
Machine operator, 3 1,550 3 13,950
pesticide spray
RITEFLEIR b
Table3.7 Cost of chemical treated
. o s = N A= b=q TN
. p— squm  ME (D BVEHSHE  BARA AGR REA WEaxb
Treatment Used chemical Chemicals bid Conc. Active ingredient ~ Chemicals  Labor Total  Treated cost
sed chemicals (-fold) content (g/L) price(¥) cost(¥)  cost(¥) (¥/m3)
50 6.0 120,000 133,950 1,288
Ib7zr7Ovs
E “15,000 L) 100 3.0 60,000 73,950 711
thofenprox
200 1.5 30,000 43,950 423
B e 25 32.0 89,600 103,550 996
i RAINA Y
Insecticide Pi . 5,600 (¥/L) 50 16.0 44,800 58,750 565
ine Su-mi
100 8.0 22,400 36,350 350
S NA 5 47.0 153,360 167,310 1,609
ASRAUMC 017 @)
Su-mi Fine MC 25 9.4 30,672 44,622 429
30 6.7 36,000 49,950 480
100 2.0 10800 390 24750 238
JULH 1 2BAM
2,700 (¥/L
BAM PUREZARIN (¥L) 200 1.0 5,400 19,350 186
B5 71 EH 500 0.4 2,160 16,110 155
Fungicide
1000 0.2 1,080 15,030 145
fy7o>
Top-iin 4760 (¥kg) g9 7.0 13,328 27,278 262
E0Z V4
Maneb 1,740 (Fkg) 449 75 5,220 19,170 184
B5hEHI FLYUUBAM+I b 30+50 12.7 156,000 169,950 1,634
+Rh R Jzry7AYIR 70.800
Insecticide  Ethofenprox+BAM #100 50 ’ 84,750 815
+Fungicide PUREZARIN £200 2.5 35,400 49,350 475
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5) EHIOMEI R +

7 3. 6 IHANHATNE oI D AN, 2 3. T IZHEA|
AUER = A | Ze o, FEAIBAT IS B0 U - R 13 3 1P fH] C,
NFEZE 18,950 [l & 720, HAINLT M7= 0 O AMFEEIT
B34/ mEleol, KOHFLEICOWTIE, Bl el
EBR L2 TOLRETYIEAIEETh T2 D, %
DA NI 145480 [/ m & 7o o7, £72, W P
DhE, FEEEDR S 1 AU ERIE LB iflo
B, = b7 =T a7 2A0EMESEEE
L.6g/LELLE, AINA AR EAR8g /L LR
FOAI RS U MCHE D GHRE. 4g/ LU L
D, ZOa A MIZNEIN 423-1, 288, 350-996 F5 L
429-1,609 /M Toholz, S HIL, KODOHFZLE, M
ohE, HEEZDRG 1 r AUEMIETE 2544 ThH
LHFVLY Y BAM +x N7 =0y 7 AR &
HEbg/LDOIANISIEM/m, AL HGRESY
HHES. 0g/LLLED A ME350-996 [1/m & 7e o7z,
N L0 & B & Lo 7o FEALERFF A = A R id 500-1, 000
M/ mThy, SEIOAHEIIHE, BFETEANTH
HZENHBNERST,

6) RBEEFINEEMY L SEDRE

FATB AT 3.2 DFERN S, B, AWk =T
T OFERBUT, A O TEkER% 30-60 A LI T
BEEns0, METIE3 H FTEMUBEETIE, $74
LD, FERITBEEICIIREL TWARY, /o T,
9HAMND 2 QIR ENTZT I~= Y ARIE, TEkED I
B> CHIRA R EFERELZ T L LTV EEx
Do RICHAILIEZTTH & LTH, KOFEDORSIEIC
PRESH, 3.9, .11 OFRAEPFETEZD L, 7
LY U BAM % 200 5 AR, & L<IZ~ 17 % 100
BARCAROmEIZHAAT 2 2 ENHFEMLE, RFNIC
A THDLEEZD,

F, BT, K% 2ERUNIZRZ A LT D5
INRBEI N D T2, (EREIERH 72 FEHI LB 23 2, 2
EEBEZD, B3IDKEMNS, 7L U BAM % 200
AR, = h7 =27 vy 7 2% 100 {54 R THCR 3
NI 7< b 1 r AMOEELIEN WL 78D B X
Do Tz, AINA &2 10 AN THAMLTSH, [
BEOBENE LI, BROBASLEL Y 2l Th 5,
AINRNL VDOEHRG THDH 7 == ranFF O~y
Z DR FEMEIEK 1000LD50:mg / kg THY, = 7 =
YUy 7 ZAD 100 E o TWD Y, A, B~
DORELEZ B 2L, KEEOEF 28R L THWD 2
EMEFELWEEZD,

SEOERIT, RBHANOT <Y RN TIT-> T
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D BB A~ DEELW) DGR OfERIER S 2 b,
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HEAREARMED AT & O Z ~DOIUHERIZ BT 5 THE
PR D, LIcid>T, AFFETHZE Lo HEER L
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BEBIVHEETEE (HERFA2004.528, 14 A#ZB)

Table 3.8. Preventive effects of blue stain on Japanese red pine logs covered with a fly screen, bark and
leaves of Japanese cedar in comparison to a chemical treatment. Tested from May 28th to June 28th /2004

(1 month).
AOESLEAH SETHE HTEEEC)
(AF104) . % of blue stain area on
mm No. of log bhue- Surface under the inner bark the cross-cut surface

Covering or treatment ~ stained on the

cross section area

No. of gallery

RE (E#Hm) FE (EH
/m2) No. of Ave. Min. Max.

/10 logs system /m2 blue stain /m2
T
LR 6 51 16 2 0 6
Control
E-E: )
iﬁﬂL 2 (BiAE - BAsR) 0 0 0 0 0 0
Chemical treatment
Fv b
Covered with a fly screen 0 ! 0 0 0 0
BERALEA Gop)
Covered with 30L bark 6 » 6 ! 0 4
HRALEB (60D 10 4 0 00 1
Covered with 60L bark
A¥RLE 6 0 0 10 3

Covered with leaves

FIOBMEXOAD, #HETHEDRE, FEELVHEABTEE (EERMIR004.5.28, 27 AiZiE)
Table 3.9. Preventive effects of blue stain on Japanese red pine logs covered with a fly screen, bark
and leaves of Japanese cedar in comparison to a chemical treatment. Tested from May 28th to

July 28th/2004 (2 months).

AOBEERHK
(F#10%)

plLB= No. of log blue-
Covering or treatment  stained on the

cross section area

BB ZEE(%)
% of blue stain area on
the cross-cut surface

BETHE

Surface under the inner bark

RE (E#Hn) FE (EH
No. of gallery ~ /m2) No. of Ave.  Min.  Max.

/10 logs system /m2 blue stain /m2

8
L 10 119 102 4 4 u
Control
EEX L S
ERQE AL -BR) . . 0 o o
Chemical treatment
Ty LR 10 32 1 1 1 4
Covered with a fly screen
BIEALEA Gon 10 116 35 0 0 8
Covered with 30L bark
BRALER (oD 10 102 9 0 0 8
Covered with 60L bark

“EEN
AFRILE 10 130 31 1 1 21

Covered with leaves

x3.10 BLEXOARD, HETHEORE, FEELVMEFTEER (ERMIR04.7.11, 17 A#EE®
Table 3.10. Preventive effects of blue stain on Japanese red pine logs covered with a fly screen in
comparison to a chemical treatment. Tested from July 11th to August 11th/2004 (1 month).

AOEEFEAE
(FH10F
G- No. of log)blue-

Covering or treatment  gtained on the

A EZEE ;)
% of blue stain area on
the cross-cut surface

BWETHE

Surface under the inner bark

RHE (BHm) X (B

cross section area of gallery  /m2) No. of Ave.  Min. Max.
/10 logs system /m2 blue stain /m2
LR 10 110 2 1 0 4
Control
FALE BHE-BR) ) ) 0o o0 o
Chemical treatment
F v MLE 10 2 2 1 0 2

Covered with a fly screen

£3.11 BREBXOAOD, HETHAORE, SESLUVHMEETEE (HERBE2004.7.11,24 BiZR)
Table 3.11. Preventive effects of blue stain on Japanese red pine logs covered with a fly screen in
comparison to a chemical treatment. Tested from July 11th to September 15th/2004 (2 month).

AOBEFEFH
(F#10%)
15z No. of log blue-
Covering or treatment  stained on the
cross section area

FIE B ZEE(%)
% of blue stain area on
the cross-cut surface

BETHE

Surface under the inner bark

HE (E#Hn) FE (B
No. of gallery ~ /m2) No. of Ave. Min. Max.

/10 logs system /m2 blue stain /m2
38
LR 10 138 40 14 1 27
Control
EAME BHE-BR) i . o o o
Chemical treatment
2w L
F v L2 10 40 11 4 0 8

Covered with a fly screen
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K312 25 ABRFBENLET AT IYAKTHELFLE
Table 3.12 Capture insect in Akamatsu logs after 2months keeping.
ALIEX BRTICELLERR
Covering or treatment Insects of inner bark
mnE RIS LDNINFIALY
Control Ips acuminatus
FHINE FFHE -B5R) XY/ LAIYNFIALY FAOAFIMALY
Chemical treatment Ips acuminatus Cryphalus fulvus
v b RYITROIIDAY
Covered with a fly screen Shirahoshizo insidiosus

BIREEA (30L) RV SR IAY

Covered with 30L bark Shirahoshizo insidiosus

BIEZALEB (60L) RYIOTRIIDAY IV F VALY
Covered with 60L bark Shirahoshizo insidiosus Tomicus piniperda
RAFEEIIE RV IR IALY

Covered with leaves Shirahoshizo insidiosus

FH3.5 THIVHBETORE

Photo 3.5 Insects of inner bark

A:BRTFIM4AALASDFILERE
Gallery system of bark beetle
B: VUALDIFE

Pupal chamber of weevils
C:VIALOEIE

Gallery system of weevils

THTHLEBEZDLNDWHEEEN 5%HEOHBIEL R
D&, AXRE A LB TIX5-20%IC, AFHE B AL
BT 5-10%12, A FFELPX TIE 10-20% (2 J5 &
IR B EIERPEAEL TND Z Lo,

ZOMEMIX2 r AT D LBHE LD, ZDXH R
REENCEE LI KR ER-M T 5L, ZOMEIZEE
MWENTLED ZENEZITHNSND, ZDZ &M
5, AXE A, BALHEX, RFIELLHEX O WA R
IR AL Z B RFEENL O BIT D s, B o 75 Y
B, e e WS BLEN DL, BB EEDbLne
WA D, Xy MLEICELTIE, 27 Al L THlm
HAERIT0-10% F TITMAQIKT 5 Z &2 n, M
LHE L THLNCHEELZIE LTV D Z &3 oA
N5,

UboZ binh, AXRBE, AFETOHEEITL »
ATz X7 A4 Ay EOFFLTARITE D0, 2 »
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B E~OMMAEBET S L, BRIfFELT0END
HRTNH Y, T EMRR T & D U E RN OB S w2
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Bl SOEEy, BB X OMESE LT, Z
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TV, B O HIRIZ B 0l & 2345 5 i B /MR O L
Bl R ERR LR AR D,

B, AEBRIZEECHE"TY S bolcHEr
fTolzcbDTH D, LANITHZEA T,

W4

4.1 ZEERAE
411 gEMBE VL ORE

DI, TH~=Yi0k (JLE0.51) &AHK
HoOARY T1248 (F75L X R X T = 2000 X 60-80
X 120mm) HAF L, A O F FIRAKBET60C, 18
AW L CHAb AT\, JE X 1-5mm O H B & Z 4
2 20-100 AL RBL L, =R <4 AR (5K 9%)
S, ERICM L, £, UL L, v
fr—n & LT, AW, REERZA 1ERRL, &
K 15%% BIEIC N TR A T o 72,

ZNENORSOHER T LI, Akike= 11L&
WHEREEER & AT (Ui & 220 ~ 250g /m) L, 22—
N R7 L2 & AW THEIERAE (0. 98MPa, 12 i) L7z,
& U7 LVL 1R i & 3B & L7,

4.1.2 BEAEN L&

T®OBELE LT, R HRREHERIRILEEL © o Tk
DHBECTHLIARBRDA (12K 7H2Yxy) %A
Wi,

Y BEHTIE, TR RO T b B O
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ENEEME N R HBE A RAT, R4 LICERIZHL
TEBBLZ A 7, G, R AR, SRR LAY
GRh 2 I A R R R TR R L 2 T o Y
L— VI~ —%FERn L LebDOThHD, £z,
AU v UZ oBIEEE3FEEE LTI =41
¥ MMERR Y A — VR A (2 1R, AR (1Y),
AR A (1) & e,

WA, WBRARmIC TEY B AR L, =i (20
+5°C) THEZ L7z, ZOEE, BAEITEE L TV,
Ty B, WBRIAEREAIE L%, LBy
BB A AT LREL (20 + 5°C, 24 R L7-, 4R
T LR O LSRR E, A ZNANT A BT 7 120W
Jcit, MRIFEREE 20cm, =2 X7 — A — K 3m/min &
L7z, 723, llt & LT IR OLORBRIK S ER LT,
4.1.3 mEIHER
1) EvH—RESHER

By J— ARE S TR 2 (B A SR
SAEEL . MHA-400 ) & Fvy, JIS Z 2244 |ZHEfILL C
HE L, 7ds, BRI 1 EE L, BEET
VR 2 O B IS IRE L7z 5 T E Lz,

2) TV 3I)VEE S EER

TRERREREE AG-10TD (RS RUERTEY &2 Hvy, JIS
Z 2101 [THELL T 7 U U S &R Tz, ks, FBR
RIZA R 1R L L, BRI R EIZ 8mm O~ A 2R L,
R R PEMEFT & L TERBRIRIZOWT 90 A A RE L
7
3) EH EHEER

TRER R (R B RAERTRL : AG-10TD) % MW,
JISZ 2101 [Z¥ERLL T, Hi#l (30 X 20 X 10mm) Z >
TR ZEHME L, MR D 5% O WRF 0 fuf & %
ETHZ LRy, MoEMBRELZ RO, 72k, #
DI UIE L D=0 12488 Lz,

®/4AT BRI T LR, NEEE
Table.4.1 Types of top coat and their hardness evaluated by pencil scratch test

243 B AT B MERE
T s Evaluated by pencil
op coat Types of top coat Abbreviation
scratch test
FAMRBIL N=ESAT v an
. - Hard type
Ultraviolet curing
polymer coating VIS AT Uv-s H
Soft type
S
Oil modified type
RSV B2 1T
RIOVS B g emis 4T
Poly urethane resin . f U-M F
Moisture curing type
A
RUA-NEAT L s

Polyol curing type
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Fig4.1 Relation between Laminated number and
Vickers hardness.
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PRV, BIME M &R L, 25-58%a L7z, F£72, 4%
FMEDT Y RV S D34 L, LVL Z T 5 BARE
ORI, SOy 7 L, BB
WCHkET A EEZLND 20D —7 LI DA

L2y, WEIRKEITEDD
RV, BERER 13%, I
#PHIL 10-19MPa & 72 0, K

F42 T7HIYLVLOEE(g/em)E 7 V) RIVEEEX (MPa)
Table 4.2 Density of Akamatst LVL and brinell hardness

LVLZ#BRT S EIRES
Hm & ik L, ZDAiE AH RE E iR E. Veneer thickness and its variation
Items Flat grain Egde grain
NS N Enbind, £z, Smm__ 3mm  2mm 1mm
o e 4 BE (FifE)
RS, B AL H kT S Density(A.V) 0.52 0.52 058 061  0.60  0.67
LEZohbE—7 nNENE = e
= ggg;ﬁ . 0.020 0.020 0.026 0.012  0.019  0.016
1 10-15MPa, 16-19MPa |Z %] Standard deviation
. o o TURVES (FE)
BINDHN, WEHR THES Brinell hardness (A.V) 13.4 173 187 189 218
ib = 1;)MP1 = ; 201\41/;Pa = Stanﬁfifation 0.55 0.18 038 043 044 043
DOERALIEHAE B T gD -
776
S 2 = . 30 ¥ * % 30 ES %
7Y ROVRE X FRER & bl L | | { |
T, Bvh— Rl SR TIE | } } |
ABRDICE DS OER/E - | | - | |
. .- . < 20 ! ! <20 ! !
BINholm, ZThliE y § | | L:; | |
S [} I ‘ [}
B — A S HRBROET &7 Y 3 | | 3 |
=1 ] \ I
FOVER X3RO £ - O HFE IS & | & i
KERERDBEDT, 7Y B | & " il
I SRBRICHBIT DS O |
NTYRE, W0 ABERT N ‘ .
- Aos ap 0 10 20 30 40 0 10 20 30 40
SABORBMOREE, B rOEV: = sDEVE: T
BRapfr TR A Z LITX A, Brinell hardness(MPa) Brinell hardness(MPa)
LERoT, 7Y JE S0 K44 BEET7 HTYIVLEmm)D T Y RIVEE  B45 WBEET AT YLVLGmm)D 7 U RIVEE
h ' &5 =5

S EIERT S 2 LIk, MR
REOM S 2 JES DAL

Fig.4.4. Distribution of brinell hardness on non-
coating Akamatsu LVL(5mm).
%, % % : [®4.2% Show Fig.4.2

Fig.4.5. Distribution of brinell hardness on non-
coating Akamatsu LVL(3mm).
%, sk % : X4.2% Show Fig.4.2
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THHERE S AL (b |
e e [
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EEEERIN L7, D, 7 xS 7V RV
Brinell hardness(MPa) Brinell hardness(MPa)

EHRIOFHHRIZ L D,

Ji, 7V ROVEE S, KA
et d 5 L, LVL & 4§
R % AR DR & 033 %

H4.6 BEET AT YILVLCm)D T Y RIVEE K4.7 BRET A< YLVL(Imm)D 7 Y RIVEE

=Pkl

Fig.4.6. Distribution of brinell hardness on non-
coating Akamatsu LVL(2mm).

%, % % : K4.2% Show Fig.4.2

=Pkl

Fig.4.7. Distribution of brinell hardness on non-
coating Akamatsu LVL(1mm).

%, % % : K4.2%8 Show Fig.4.2
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®4.3 ZEK, HEERMGLT ) RIIVES(MPa)

Table4.3 Coating, laminating conditions and Brinell hardness

27

mEEs RS

BEREM Coating

Classification Laminate Non-coat UV-H UV-S U-M U-0 U-P
d number
we®  nouer* u.c. nuc. u.c. N uc. u.c. N uc. u.c. nouc.
1 B iR EH(ALV) 134 17.3 15.0 158 150 17.4 163 182  16.6 144 176
egde grain ZERZESD) 018 022 0.20 021  0.22 0.19  0.24 020 0.17 0.13  0.19
FH(AV) 17.3 21.8 = 190 173 209 202 187 157 214 202
Smm 20
BEERZESD) 038 0.47 - 0.49 0.38 0.44  0.48 0.41 033 0.49  0.42
T (AV) 18.7 200 206 200 208 212 19.0 20.1 188 199 212
3mm 33
‘L, ZHFESD) 043 039 038 036 0.45 038 0.41 033 033 0.42 045
L EH(ALV) 18.9 18.6 18.3 205 17.1 207 179 208 164 227 182
2mm 50
ZERZESD) 0.4 038  0.39 0.48 0.32 0.48  0.41 047 036 0.47 0.38
T (A V) 21.8 249 224 245 236 232 228 215 233 212 206
1mm 100
BEERZESD) 043 0.41 0.36 0.51  0.40 0.47  0.42 0.44  0.42 0.43  0.41
* uc.; FZ&YF Yunder coat),** mnu.c.; FZEYEEL (non-under coat),***: REHE (no data)
Zor L7z, HIRJE X Inm THE
. S s 30 * * ok 30 * %k
B X 7= LVL 7 U LGl &S | | | |
[ \ [
AT, 14-31MPa k720, F | | | l
[ \ [ [
BRAE 22 & 1T, &7 v ¥R = ! ! ~ !
. < 20 | ! S 20 ! !
H i (17.6MPa) (21X KT 7 é‘ | } ; } }
. e — g \ [ 3 [
W, 70, XTI E @ & ! | & |
. = [ \ = [
(10. 7TMPa) LA Ol 2345 & o | | oo
. B | ®
NTNDENZD, 2D En | } }
. [ \ [
b LVLAGIZ 5 i & oA ki | | |
B/ A B EED BN s \ \ | |
3, W S EE ORI T %9 0 20 30 o % 0 20 30 a0
<, EFHEICAT B RATH0L 7 )T IViERS 7 RVBE
Brinell hardness(MPa) Brinell hardness(MPa)

DT, B EAL O IR R &
BEALTHELTNDZ L3
HnElrol,
3) BEINLTHITYLLOD
TYRIEES

#4318, WESKMELT
U X NAE S & d, LVL & AfAL
T 5 BRSNS 513 L, W
WD TR Y GRRE B S R S
EWVIEE, 7Y ROV S (XN
THMEMER LTE, 2, £<
DA, THEVIXT Y R
SIS ELRRRBD B
72o LVLAL S AU TV 2 WOEE A if
ThoTh, BEIZLIV T X
JUBE XX 12-36% L, D
IR I T I~
LVL o6 & —E Lz,

4.8-4.11 12, UV-H % H

R4.8 UV-HAEBED 7)) RIVEEE 50
Fig.4.8. Distribution of brinell hardness on UV-H-
coating egde grain.

%, % % : [®4.2% Show Fig.4.2

4.9 UV-H+TZUALEED 7 ) RIVEES 5
Fig.4.9. Distribution of brinell hardness on UV-H+
under coating egde grain.

%, % % : [{4.2% Show Fig.4.2
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Fig.4.10. Distribution of brinell hardness on UV-
H-coating Akamatsu LVL(1mm).
%, s % : [®4.2% Show Fig.4.2

Fig.4.11. Distribution of brinell hardness on UV-
H+tunder coating Akamatsu LVL(1mm).
%, %% : [®4.2% Show Fig.4.2



28

WA o, FER, lmm OB THERK S 7z LVL %
DT ) RS & TR ORI R, X411 O
UV-H %84 LA H i & AR O] 4. 3 O ML H i
BT 5L, EBOVBREORTY, 7 U RV ST
HMBBIZY 7 RLTWAONRBEIN, X528
FMFICT®BY 2T 5L, TOMEEHEMLE, 2
OMEMIE LVLAb SN 7R\ CTIXRICBHE L 20, &
VD, EBYET-RETIE, EOHNMIEL 17-36MPa 12
7ML, M43 OEEEAEHRD 10-19MPa & i
Dl M2fFICREOMEN L LI sichd, =
OEErYx """ L bEThy, I H " RLOMYE
IRFERTZIEHT %,
4.2.3 BHEHEHER

7 1= LVL Ti%, RS 45 HAUE BT 512
VY, B EMESREE (TN U7z, AR H BRI & bl L
THREEIT 1. 1-1. 3 RAICHI LTV B 28, Z Ui OB,
B ESNTHEERC L DB R HLEOMMMAER TH
HEBZD, TOZ LMD, EEMREILD < EKE
DBRIEFMORELZ T T, KM TH LI AMOmEIC
M EBEIND L VR D,
4.2.4 BRBAFICKZIESFEERORKRET

AR O ey h— A S, 7 U 3V S, M5 EHER
FEZOWT, RBUARDRE S & A HEREIZ DV CEE
SR &1t o1z, HINE R Z ZN T O SO fH
L, LY, LVL AR T2 KRS (X)) %
JE W NE (2 5K #E (1 KE B AKX, 2:5mm, 3:3mm, 4:
2mm, 5:1mm), FEY (Xo) ZHMED 2 K% (1: 48, 2:
A), BB BEOME (Xs) 1XEEME DD AIE
(25K # (1:U-P, 2:U-M, 3:U-0, 4:UV-S, 5:
UV-H) &L, #FHue>y 7 ~ (SPSS 8. 0J, SPSS £z
SR AT, AEKEES%, ZEEINET, HF
BEIF I 21To 72, S HICEURRE A EAE(L, i
FTHZLICKY, BHALRETHLIHESRENENEN
DI S5 -2 582 R Lz,

FERALLUTIORT, NIXakBRiAsk, RIXEMBEGRET
b,

By — A E = 2.2Xi+3. 3Xz+ 7. 7X: — 10. 1
(N=375), (R=0.862)
= 1.2X,+1.5X> +16. 3(N = 4420),
(R=0.391)

ERAYEMETRE = 1.6Xi+17.6(N=94), (R=0.777)
By —AME TR, FBRYOEENRRKLANEL,
DWTHRES, TBRYOFEE oz, 7 U KL
ST, HWEOEEBRKEL, KNTFERY LRV,
EBYIFFEN SN, O EMMRE T, BBy, T

T RV S
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WY IFEH N, BEREOARPEEL TND I LR
ko, & IHRTHE LN EEFRIZ DN
T, TENENDEN LT D L ITEELLIZSGED
HAEBORE EERBOWE, EFORE &
B35 L, RBREIMICBWT, MEREEEFORE SN
BNdH 5 WVIZIERT B IS LA, M SICh % 5 g
XBELRMEND, BRE~Y 7 L TWDZ LTS
MTH D,

ZoZ e, Hik (AWKE) (XY, MBI
THRMEZEIRT U, 8572 51T /e Riniw & 4 i
T HZELEARTHDLEEZILN, T—T VKRR L,
R S ~OEREDMR NG A, EicEEICK D
K S OfF 52 POIATy, KR Y, L@ s
WER SN DA, EMEOmVERLEE L LVL L
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Vv o w3

WH5E THIYMOBKILE

FrBR M OREICER L, 7~ M~
HEARIRIA B S OBA KPEREMT B S duiE, PEEMF]
R X2 AMEREOH MNP TE 5,

ARETIE, TH~YMIZY Uy REREERL, AiE
DBIKPERE DT & 41 2 HAIE A &, WmiEORLPE%
TRIZ DWW TIRE 21T\, DR T, BERRLELAR |2 B2
Zh L, BikrEde, metERs L OmHRME I 5 2 bR
(DWW TRl 21T - 72,

FIC L 1.3D 1) TR X 91, BhAPEREO G
FFIE 2000 R WIE & 2> TV D 72, ARBFZE T,
2000 - LLATICAT AT FEBR (5.3 ISR ~7z#645) 13,
JISA 1321-1975 IC RS &, BEMEDOIETH D td6 %,
2000 FELLE (5.1 B X OVE. 2 ([2ib 7% 4y) TIX ISO-
5660-1(ISO 2000) (ZH:2 &, HISEEZL P MEREDHE
ELLTW5,

51 JURERERAVTHAREZITIEEDTHYT
YMDERIE RS E AR
AEBRITBICHE Y Sh-boThHY, UTFZOMH
BETRT,
51.1 =EEAZE
1) e

AFRET D=V UMOAEMEZFIELXRXT=
100 X 15 X 100mm ([F— @ ALK, 80{K) T L, K
H&avYaryTcy—nALllk, 0%, RixziTo &
IZ RV EAKEA 16-156%ICFRHE L7z (T01K), F£72 10
RIZA—7 2 T105°C, 48 RO Tif L, 2
HE L EARELRH Ltk ERICEE L, ke LT,
AX DM, T T~ DM E RERICTE U,
2) BEEEAIENESE

ALY WAk T =7 A ((NHi):HPO.) 20%
KRR % Tz, M~ 0RO AL X, B
72« MEEASERE 2 7o, EASIEIXITE % 66hPa,
60min, JNJEZ 0.78MPa, 60min & L7z, ALE#%,
=R (18 £ 3°C) T4 WAz L7k, A —7 v %
FV60°C, 80°C, 105°C &R A EK L5 S8 Tl
1Tole, BEMTORBERERIL 24 K & LT, KAIS
HE (AC) I FRONICE W EH L,
(1) KRR OSE

AC = (Wi — Wo) X C/ (100 X V1)

AC : FHIGHE (kg/n)

Wo @ WERTOREIER (ke)

Wi ALPHREL OBEE R (ke)

29

C : FEFOBEE (20%)

Vi AR LR O RS ()
T, AEOEKRIIL FORICI W FEH L,

U = (Wo — [W: — {(Wi— W) XC}]) /[W:
— {(W, —W,) XC}] X 100

U = EkE (%)

W @ AUt o2 ekt E R (ke)
(2) &FRE oSS

AC= W,/ Vo — W /' V,

W. @ ERFiOREI 2 EE (ke)

Vo o JUERTOREFERLATE ()

Weo A% OREIER (ke)

Vo o QL% OREHMERE (nf)
3) BhKIERE

PERERBRIZ, U OHE Y L [EBRIC 1SO-5660-1
(ISO 2000) [T HEHL L, ATLAS #:f o cone2a Ml =t — o
Ha ) —A—X—% T, EERE 50KV m, InEL
W] 10 43 B o0 S0t TAT W, ARBRBEAAHE 5 4 L TR 10
53 T D FE BN G TAEF O RE 2 3T L 72,
5.1.2 WREEE
1) REBRFIOAMEKELNEREFZEICTEZALHEE
5. 1ICT B2k, A0, BT~V 0HO
WERRTE KR ENEANGH R G 2 D BERT, Th
~ YV MIZOWT, HAKE100%LL ETIERAIG A &
& OEBIE R BT HEHE A #1X 40-80kg /m & 72 o
7o BIKFL100%LL F TIEEREMETT 2L LB,
FHRIGHRITHEML, FHKE 2% T TEAE R REIL
150-170kg /m & 72 o7z, FToHAREOML T L & b

2001
%
b=t 8
Zws0] 8o
A B Q
E = 8Bog
b — a0
8 4 0%
2 | o
1 KON
s N A (o%o o
R E A L AR o
W2 508 A g 4 oo Mo
w2 501; &A “ng o a ©
< A Iﬁ‘ﬁi}f@ “A&A 4 053 8 oa
BRI LS x A,
Cpmba’ta
0 A P

0 30 60 90 120
WIFIEKE (%)

Moisture content before treatment

B5.1 RIS E L ERSHEDRRF
Fig.5.1 Relationships between moisture content before treated
and amount of chemicals of sugi,akamatu and karamatu.

150 180

Legend

A : RF L% Sugi hart wood

O : 7 A<V iB# Akamatu sap wood
A 1 h 5V Karamatu hart wood
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KIGHBEDNRTY X HIET LT,

AX LML, THhHwYEHRINRNTYFEREL, &
TV LML, BKEI%NTH- TH, HKHEAHREIT
30-60kg /m L3 H LT, T4~ ik &y, FRA
GHENHL NN o7,

LUEMNG, 7 U~V M ~HZENEERIEE 2 H
ToFEHNEALIR AT 5 B, SRR 21TV, R
JEENFLO BRSNS 72 AR S A2 B, &
KEE WU TTHONRLE LWV EE 2 LT,

2) EHEHELHAEREDORER

BU5. 207 B2k, AL, BT~V 0HMO
FREAR&ERBRAEORKREZ RS, T~ YIMT
X, RAIEAHESHINT D & REEEITRE L, HER
FAEE OMERRER 5 43D, WEAIRAPRE CINZARERR] 10 53 TH)
DEEMEE Fe T LT3R G A &I, 22 h 120kg /mEL
F, 150kg /M TH-7-,

AR TIE, 7A=Y EREEOEm AR L, #HA
MEFTIE 100kg /mi BA I, #EARBRBAELCIL 140kg /i D
BEGHEEDNME L RoTo, BT Y0 TIE, A
EREPRKTY 60kg /md LEST, 5, 10 0o
AR 14.0, 40.0MT /i & 72 0, HEBR, YERRES
Bt EH LRS- T 2 ST Ko T,

3) EFINERFIOAMEKENZERIEFRE L HAKMEREIC
RIFTHE

AXNM, T~ OWT, 6.1 ICALEE]
BRI T L OFEFNEA R & B AMEREEZ R

A XM OEAIEIRIEIL, BKREMMET T 5 & #KH
RN LT, BEYERAEIT 13-25 I L, &
HERRBETIT 7.1 AW, RERE L T ) ThRVLERE
TN R Ao T2, —F, TH=VOMTIE, GA=R
EHANEGRBEOBMBITIAT LR TH 50, HEUERFE
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IFEKREI0%LLTFTRB LTS, 2T 1~
DR T, MNO A BKDSHD, AFITHAR
P72 2 2 AT L, MO IR 0 434 23 F
SNl dTHDLHEEZD,

10 O GE EEREFROBEE L L,
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ATEKRFE 0% DY T IVDHRN, T 5~ 05 TIIAeE
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Amount of chemical in wood

B52 FREFELMEREORF
Fig.5.2 Relationships between Amount of chemicals of
Sugi, Akamatu, karamatu and total heat release.

Legend

AT ZAFLH, INEARER 5 S

Sugi hart wood , heat time at Smin.

A ZF0H, IIERERE 109/

Sugi hart wood , heat time at 10min.

O 1 7A=Y, IEAEERE 5 5
Akamatu sap wood , heat time at Smin.
@ : 7 A<Vl e 05
Akamatu sap wood , heat time at 10min.
O AS< V0, INEEHE 5 9/
Karamatu hart wood , heat time at S5min.
W A STVLH, IR0

Karamatu hart wood , heat time at 10min.

RSIMMERSKEPERSHE L KMERE MRHEB) C5X58E

Table 5.1. Effects of moisture content before treated on amount of chemical in wood and total heat release.

EHEHE (kg/md) 105 FMZ DT EMI/m?)

g IBFIARMEIKE (%) Amount of chemical in wood Total heat release at 10min

Species lt\;l:;::::lc:tcontent before T EREE () Ty EaEEE )
AV. SD. AV. SD.

ZE M 0 173.4 7.1 10) 5.3 1.0 “4)
Sugi heart wood 1~30 73.8 24.8 10) 16.1 — 2)
30~70 56.3 20.9 38) 19.7 6.5 6)
70~100 37.8 17.9 12) 30.6 — 2)
>100 36.4 13.9 20) — — 0)
7 A< Vil 0 166.4 4.1 10) 4.9 — 2)
Akamatu sapwood 1~30 157.3 3.0 10) 6.8 — a
30~70 128.5 18.3 (22) 19.3 11.7 (@)
70~100 63.4 22.5 25) 34.2 6.6 (@)
>100 49.0 15.2 aa3) 28.7 2.2 (€))]
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A& /KR 30%LLF O o 7 /L TRAFE B | 3L E(E 8MT/
mtPA R &7 Lz,

PLbEDZ Lind, 7~ DM IZABERTE KSR 30 ~
100% 8k THEAIG A BMELS, EASNLDIBLARLET
b2 0s, WPEFTE KR BRI FIA LT TIE, EAIE
BENEL LD, RRBEEEOILEL 72305 RN
HELTHEONDZ ERHALNE o7z,

52 BMBEOEREERAVNERBEICEAZTATIYMD
oML

BiKMEREDAT 513 ) v 5%, &R REHE —E &
M ~Eig L, ZOEICIE, BEEMESRERZ SN
Aubinsd, Lnl, BiKQABORERMEFm TS N7
AL, AFRNTIEBKEMO XS ICKREICEES
NoHZ &3, /hry NCZFEAEINTNDLOD
NEIRTH D, Lo T, ZOREIZHNT, B#iE
BAMEIL, BomuBikMae % 5T 5 oM
KIZEETH D, 5 RBRMEIC L EHEAM P ~E
BREEHFEELELT, BEENFT LA™Y, Z0
07 1 B R 0 SR & FA VS, SR T SRR & TR,
Wi E AT ~EREEDLFETH D, ZOFECIE
B, B, WABER DY, ERIERMET, EESE,
IVERRT G KR, MR, RO, DO, iR
KRESHEARDZERmbRTND Y,

AT, TH VDM OwE, REEME D, 6
W, R, IEAEE OO O &Iz SN
Tk 7218, 70~ HEREE, HERIRE O RLE & AHE L,
iR Y REH 2 VT, IBATIEIC LV OB AT
BE, SRR, ONOM OIS K OWRIE 2 SAI G A

®52 RBBIEDRMY
Table5.2 Condition of hot-cold process
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~E 2 DI OW TR EIT T,
5.2.1 =EEAZE

1) BRAEORE

a) fEME & EHR

B TFWRFET 71~ DM DR % Rl — KD 6 35 1K,
SFEEL X R X T =40 X 20 X 20mm ([ZFHHL L, P20 &
IEA4—7 T 105°C, 48 WFfH DS Tzl L TIHBRIC
U7z, FEAN LA LA OK-201 (RS IEA
UV AN NA—R) &, JFIK (RS 55%)
T L7z,

b) EXIEZAE
ERRITEZMEER, Mk, RS, RemiEo 4
FMTITV, BZENEERICITERE 2 AV, Zhil
ST, A, BREUEI O G & o, EZENEE R
5.1.102) OFEICHERL, WPRS(E% )T 30hPa, 1
WFfE], N 0.49MPa, 1 HEME L7z, 7=, WmigiEER
B2 3RANRIE L, &ML 18 £ 3°C, 248 E L, IR
WEILEB A ERNIRIF L, 5:1F % 60°C, 24 R & L 7=,
EAETIERE 22 KIC L SERIE L, 20k,
18 = 3°C, 24 WFSKIRITIRIE LT, MLBRR Dz, 38
HlEAROBE L, 5. 1.2 D 2) D HIEITHEI L TiT - 72,
B, BHRMCHREILS kL L,
2) BBHE, ERBRHHEOREER-TERIEH0OR
&t
a) ftEMH & EHR

HRMEHE, T~V L, OMERM L, TEEE
& 230mm, 0§ 135mm, /£ X 4, 10, 15mm (ZFHELL, 4 —
7T 105°C, 48 R DS Tzl L TERBRICME LT,
72k, HEEAABREMILER 5. 2 1R T,

478 Cold bath process

= IE.‘JE*Z‘ tti ?&t%ﬁ%ﬁ ﬁlﬁﬁﬁﬂ cEh N=| =k
R (mm) Density Hot bath RE BE =R
. Heart and Number of ; .
thickness process time Conc. Temp. Hold time
sap wood samples
AV S.D (hrs) (%) (C) (hrs)
15 k) 0.42 0.03 926 3 11-55 25 24
Sapwood
k) 0.47 0.04 20 2 16-55 25 24
10 Sapwood
# 047  0.04 96 2 16-55 25 24
Heart wood
B4 0.44 0.01 12 1 55 25 24
4 Sapwood
] 047  0.03 12 1 55 25 24

Heart wood
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AN TERALZE LA OK-201 (FERDIEAR Y U g
TN SNA— ) ZH, JRIR (REHE R 65%) % 7%
KT 11-55%I AR L, ERUIL L7z,

b) EHIEZAE

IRMIIEIE5.2.1 O 1) ICHEIL L, REE R KIC X
D 1-3 AL, Tk, ERICRE LR, 2k, &
BFNT A — 7 N TITW, 25°C, 24 MR E L=, AL
PO, WHESAEEOREINE, 5. 1.11D2) OFE
ICHERL L TIT - 72,

5.2.2 f#ERLER
1) 8RFEOKE

BERAT DI TV DIRGEIIEE, SRR ICAM & =%
L, M, MAT2L0THD0, 5EOERTIH,
KFNZT =Y MERET L, #h Liot, 3K TmaAD,
TR EAT o7z, ZhUE, FETICT B~ 2k TN
BEITO &, MDY= BH L CHREMNERIND
&, BRXOWMAOEE, EEhTY kAL Tk
BT 20ET2DTh S,

5. 3ICHRIENOERMEH RE T, WM 2
Tety, BZEMESIR TSRS A & 454kg /ol & 7
D, IR, B, IRSIIETIX 107, 173, 217kg /m & 72 5
oo M ERHWESEE, M, R, IREiE TR
FlE AR 228, 303, 212kg/m & 720, HiMER & v
He LB LT, BASABIRESSERT, W
w, BIBEORE, EMORFEFENEL, RHe
HEOBA TR, AWM X O FRAIG 'K 210ke
/mER LT, ZOZEND, FIRIEIZE o THE, A#
FAKBIIEAEHABICEELY 5250, RHBiEE
WILE, MEIOKSIRBIC X &9, ZE LERAIE A
ENHRTELZEBH LN E T,

BEWENEKREOREEZ T ehofzZ LITEL
T, AWLEIZ LY, AM P OZEK[RLKS BRI
Lo THEH &, FMERIEIC L VR L ER0KS
DHE, WET 52 LT, AMNICRIENEES Lk
ZlickaeExoND, 72, B, BEARICLY,
SREN DA DKy~ T BHE T b TEZ D
o,

2) #MHHE, ETRHHOBRELERBL-TEIFHOR

B4 5. 3 1C HEIR B & $EH 5 A 0 BIR A Ll B D
fr, BMESBNRT, SEROWE DI LY, HEHA
A EITEMT A A AR Lo, DM e iR LT,
MogEmEE<, £, WEMBEWZERWERME
Zor Uiz, JEE 10mm OO IZF8 T, JRJE 38. 5% TAL
AN REORAIG A EIT 113ke /mi 2R L, JRES
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K53 FRENOEHZHE
Table5.3 Relationships between impregnation method and amount of
chemical in wood.

EHEHE (kgm3) EeEe

fiEH A aF% .
- Amount of chemical
Samples Impregnation method . S.D
in wood
BHENEER
Impregnated vacuum and 454 14
pressure
B s 107 30
¢ Dipping (cold)
Dry wood B
o 173 16
Dipping (hot)
EAA
o 217 10
Dipping (hot and cold)
wia
Dipping (cold) 228 27
ipping (co
it s
Green | 303 12
Dipping (hot)
wood NN
mm A 212 4

Dipping (hot and cold)

w
n
=

A3B#1 Sapwood (thickness of 15mm)
1 OiB#t Sapwood (10mm)
[1i8#% Sapwood (4mm)
@[> #FHerat wood (10mm)

N W
LV ]
?@

=
=}
=]
z
g
j;é 2004 M. Herat wood (4mm)
22
i 2 1
=]
;’% £ 100,
= o
X g -
= &
0 T T T T T
0 10 20 30 40 50 60
RE(%)
Conc.

B5.3 0304, IRE. BELEFSFE0OEKR
Fig.5.3 Relationship between herat wood, sap wood, thickness,
concentrations of chemicals, and amount of chemical in wood.

&) ABION—3FEREETRT,

Note: Bar is Standard deviation

DA 1T B 2 HERFTRH X D B ke RELC 0 B 72 R F
GHBSSke /AN LT\, T i, ik
T EROEXEZHRT 25HEG, DHMOEREHOE
BV E L U CIBR AT 20X, M O3ERIE A BIX
RSN D &3 2 LN TE, JEMERSE SR
WEndZEzRT, £z, BHMITBNTIE, EX10
mm, S 34.1, 55% THHIE A & 190, 305kg /m &R
L, E&15mm TIXEE 27,5, 55% CTHAIG A & 120,
239kg /m &~ L7z, MERBRBAEHHE Y OBL K PERBIC 202
TR IRANE A B 120kg /Bl ETH Y, JREE 27.5-55% D
AN CIRANLER 2 17 2 I HE R B0 L3 4, ATRE T
LR BINER ST,

IO ENL, WHWIEIZXY, T ER X
WEET ZBE, JE S 10mm LT OMM & F VAU, A
BH2REST 52 ERNARETH D, WM A BRI AV
L, ERBMEBIORIELWRETH L Z LRI L L
ol
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5.3 BHRMEBARMOREAE, TAXES I UTEEICZE
ABDEEDTE

B KALBRARR 1T, —MRIZEARIC L D AR LT W
S L bR TWSTE, I THES AR L
PEMER RS s nBENAH B, EiRFEH & LTH
WU VIR LAY, Bt TREMEOmumE Y T
HY, DX RIEHEARMICER LIZGG, E4R
ICEDMBIREOEANEZ bND, i Lk, &
A XD MBRENEG L, IR T 5 ThE
PEANH D Y, BB O W RIR IR 5 FAIAT H O RIEIC S
WTIE, BA P ISR WERD Y, P E T 72
BoXxZ2METHLEEX D, RETIEIZIhEOM
EERRT B0 HRE LT, 7~V BHAEEAR
Ml 5 72 B E CUR B BR 2 i L, B, YRR RelE,
it Sk 35 K OV & A 597 5 T IRIZ DWW TRET L 72
FEREIRRD,

AEBRIIBEICHE O Shi-boIcflEE2T-o72b
DTHD, LLFITHEZRT,

5.3.1 EE&AZE
1) e

HEEAE S LC, SFEL X R X T =220 X 15 X 110
mmFS L TN 230 X 15 X 135mm D24 FIRFET A~ Yk 0l
MuagasL, 2Ll iz,

2) BEEREAIENEAE

FEHFNLERALZE LAY OK—201 (FERAIEAR Y U g
TR A — N, RHEEFERLY 55%) &, R KT
11-65%ICA7 R L, FEBRIZHE L 7=,

M ~OIKOERITITIRBIEEZ W, ThH~Y
WM &K T 3 RFEIAED L, Tk, 25°C, 24 KEfE
IR LT, ALPRt%, #UBHI=R (18 £3°C) T24
R O G CRGL L7, 4 —7 v &MV 60°C, 80C,
105°C &R ZNER LR S8 THERE2ITY, K&tFow
BRRERENIT 24 R & L7, 7ods, ERIGHREIL FRROK
IRV R L,

WHRERE (kg/m) =Ws/ Ve — W,/ V,
Wa @ JLRAT OB 2 EHE  (kg)
Vo @ AEERTOREI AR (m)
We AU OB ER (kg)
Vo @ A% OFEHARE ()
3) BE

BEEIZIE, WIREE 3 EEAE Wiz, T&’VIX, %
BREPOY T 4 =T =R AT L —H Tk
DAL, =IRK 20°C T 24 BRI RZE D%, 320 F OHF
R A IV CZEFE Lz, EBY (F5.4) 358 %
ASVL—=H AL VB4 L, Bfig% 37-151 g/ m 27l
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K5.4 ZEXH
Table5.4 Coating conditions

2HE  RASHE

ZRH 28 (g/m2) (kg/m3)
Coating terms Coating types Amount of Amount of
coating chemical in wood
R
,\."ia _ 0 0-302
Paintless
sos 7O UIE—X+RUTH
E=S s
KIHADA Nt 48 - 151 0-275
coating Acrylic beadsﬂ?oly
butadiene resin
SLY U EE } .
Poly urethan RIEDVE Y g g 0-251

; . 2 part urethane resin
resin coating

Syh—ZE ZbARIA-RSY
Nitrocellulose h— 37-122 0 -257
lacque coating  Nitrocellulose lacque

BT, WS, WRIIEIR TITY, B FEL & e
ALk, KRB L,
4) PRIEELER

FRBRIT JIS A 1321-1975 O eI o 3Bk FLE (2 YL
L, REEABHABEM BRI (MRS AR RS R A E
L) Z AW TITo 72, WBRERIIT 6 oM & L, #REE
PEOFHMIZ I, FEEPEDFRIE td o & FHv 7z,
5) REHHMDAEE

B e A BT E g =S Ron B AR &
vy, BB OARBE IR L, ASMH45°, HBY
0 THRLND DM, REZHIE LT,
6) fitSeEERER & MR R

MEPERER & LT, B SUGA Bl > 75 7 7 = H—
A =B —Z N, JIS-K-54009. 8 (2L LakR 21T - 72,
JRIZIEF T 7 (R 0 300-400nm) & HIVNZ,
FRBRIE 25-150 RE & L CRUB 2 k& Ly, HEEH%
AWT, AZRNEEIT> Tz, £z, 60T
HbM 2R L L, BB, ik (RESLRBRORK
REZEAIZ L D AE* &g L7z,

it 9 A BRI, (B SUGA B3R & 22 4 (b ak Ba i 2
Uy, JIS-K-54009. 2 [ZHEL L CTIT - 7o, FEBRSAFITIR B
50°C, IZJE 95% & L, #RBRERRI, (@B &I Xmhtr
R & RERICAT o 72,
5.3.2 HREER

1) BEMNHREEANSZDEE

4 5.4 (2R, MBILOREOEAEFRERL dO D
R E R, BAEGHE150ke/ il Foo & X, B4
B td 6 1%, HEBIEDORBHI A, KK TK 100C -
min FVMEZ R T, HEHIEH & 150 ke/ m 2L ETIX0C
min &7, EEREEHE Y OMEREAG BTz,

Bl AL BRI D AL ERYR FE R DA & & td 0 DBIfR A&
BT 9% &, +o IR EH ERER SRV,
BATROVEIC LY, BAMERMET T 280035 5



34

0, HERATEL OS5 E, 150 ke /i LA D SEAIE A B D e
FENIIE, TRBMBIRIC L D BRIENAERE~E X
HEITENLDEEZ BN,

2) BEHFHMOABERHEICLLIBEDEL

[ 5.5 |ZALERIC X 56 O & eI X 2
R & A EOBRE I CORT, T~ Y iM%
PR, WBEEZITH EARMFEEOFT AL EL, 4
E* 7% 4. 2-13. 6 #4 L 7=,

MERFMOEnE L bicy Ly, 7y —8%ER
ELSHBAE L, AR OB, AE* TN L7z,
—J7, ANBETIIEANDVR L, BE 150 B TH
AE* 3164 &, BIEFMHOENGEIIREEEL

800
700 OEER
Paintless 1
. 600 ARHLZR H
g KIHADA coating
= 500 0oLy g i
O 400 o Poly urethan resin coating
- o . Oy n—8%
= 300 4 é} Nitrocellulose lacque coating [
200 OJ%Q A%
100 ®
0 -
0 100 200 300 400

EXISH 2 (kg/m3)

Amount of chemical in wood

B5.4 ZRANDEREHFE Ld 0 DRF
Fig.5.4 Relationship between amount of chemical in
wood and td 0 .

0 50 100
| REHRE
Reflection strength
7 hYYERH
Control (Akamatu radial place)
Angle

0
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TWHZEEMLNTHD, £2T, BIEEKED K
FHC XD HBERFT 5720, FREHCOWT, F@
D I3 AT OPE 21T > 720 [ 5.6 [T B O K&
oA n 7, BB O M ORI, 1ZFK
We7pofz, MBINFLICER T 2 MIE 2352 Y4 4tk T
FEBHE L TWD ZERHEBATHS, kL, &
NOBHDLBREERT 2V VX, Ty —@BETIE

N e 1
R | | Coating A A
* [ T A
= [ o
J | 5 ©
5]
e
5 !
L
£ | ¢ °
= [ L
= | | [ ]
O 10 } |
§ !
57010
!
5|
05 | |
/ f 0 50 100 150

BE ||HROE B8 Test time (hrs)

Untreated|| Treated

R5.5 SRR IC K 5B & BEDRFR
Fig.5.5 Relationship between test time of light

stability resistance and color difference.
Legend

@:KELZEE KIHADA coating
O:D L% 24 Poly urethane resin coating
A:5 v h—Z% Nitrocellulose lac que

0 50 100
@ 5T
Reflection strength
Zyh—2H
Nitrocellulose lac que
Angle

—BE

50 100

0
@ REEE
Reflection strength

AiZE#
Poly butadiene resin coating
B5.6 ZEOEH EREIFEDER

Fig.5.6 Effect of coatings on characteristic of photo-reflection.

0
qRERE
Reflection strength
AR e
Poly urethane resin coating
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SOt 45° ARSI L DR — 22Tk
mole, THEBEUT DI MIITT T AT v s
RE/BER R ENRD D ™, EEL A T THDHITHHD
b HF, AR ITEERE L EE L IRIEERR o K
S fiEm Lz, ZhiE, BEHCERIN WD T 7
U E— ARBERE THE S L, HEELRE L Tn
HZENERTHD, 2O LMD, KILEHEITER
KA THEZLXF S EL720, AME@ICEET D%
HABREN DI LRI S h, ZEABMOFRAELD
WirholobBEZBND,
3) MHEMERERIC K HER & RO

(X 5. 7 \Z Mt AR BRI & 2 SRR & O BR %
R, WIRIZ LB AEX OBEMMBRE Do T-DIET v 1 —
A, v Ly ogiET, R OB ey, AE*
X132 1T L7, — 7, ARABILIIE AR DL,
RIS 150 REEICH A E* X 12 Th o 7o, I
T ARER 150 R[] OFBHR H OB 4 5 H 5.1, 5.2
Y, BENKENoTT v —@IEOREFEE T,
BRES, M O HFNT N BE BB S, — 5,
AL, 7 L2 BT L WIERFINT 322 &
Nemot, ZOT LIZHONTIE, UL & BT
FIDSHTH L7z dr o 72 D1E,  SEAIHT H D ) 3B % 1k
TERehrollvtEXD,
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: :
|| &=
- } Coating
®. T
= A
S o |
g 20 \ [
5 [
Z | 8
D
S0 f et
5 )
= L ° °
O 10 \ \ °
4 | [ ]
g | |
[
|
$ |
00 | |

/ f 0 50 100 150

mLE |[HmaE B Test time (hrs)
Untreated|| Treated

B5.7 Tt P ALBR (C K 2 Bl & 2 ZE D RIfR

Fig.5.7 Relationship between test time of moisture
proof and color difference.

Legend

@: RALZE%E KIHADA coating

O:U ¥ 224 Poly urethane resin coating

A:> v 51—2% Nitrocellulose lac que

BHS.1 7—/S—ADFEXIDOMEH
Photo.5.1 Discharge chemicals on the corner of samples
Z: —bOENA—-RSvh—

Coating type: Nitrocellulose lac que

it AR 1 &L BR 1 50hrs

Moisture proof test time: 150hrs

BHS2 KRERERDOEH

Photo.5.2 A heavy discharge chemicals
ZH:bOEIA—-RSvH—
Coating type: Nitrocellulose lac que
i P EBR 1 50hrs

Moisture proof test time: 150hrs
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BHeE

KimX T, BFRICEBICHFET LT I~V ER
OFBICHERL, ZOFEMERTHHERNE LT, F
ZEPE TN K 2 AR A IR O AR, BB L O ARV IS
PR g, 2 LT, THSYMOH LWEEAIHIC
BT LDTELRMBEREELAREL L, FITT I~
Y NEER O A MRS & 2 RN R ICE B L
T, BRRICB T HREOHIH & 2 O E 3 DR
{707l bDTH D,

F1ETIE, ATROT I~ Y HEEDF TOAR
FEOEFEREOMIE ML, KX ONEEZRL
72

H2ETIX, ThH~YMENEME L CRHIHATSIC
B0, AbbiEE R E SHERY, BELM AT E
BEWEICOWTREEOSBEZIT, BEAEOEF S
PR R ERICE T 2T 072, HEREOE R
ME L HEEMBICKETRE, Kol BEREO
WEERH Lz, ZTO/EK, HEOEBIRLIT25CT
b, KGTEN, BEREOHMAIZLY, ERHE,
HEEENZE LD THZ 2N L, Ez,
TASYMIZBNT, FEIE, MR, KoyEERTE
% E K 50 ~ 150% TIEME T 52, FKFK 150%
L ETIRme#ED, GKE50%LL T TR DR TE
THHSND Z LML,

H3ETIY, HEWEOHRELZOMIEFEIC SN
THNEIT> 72, FECEAA~OBEONHFIZL DL
DEBR TR A LT OIS KD MEICE IR HIA
ENDHDOITKAE I, FRICHE T 0FEHEEN
REhot, ZOZ b, FEHHEO TER TR
THI7ALVOHEILTHD ENRTZ, Tz, FEWE
MENOEIZHT CHFICHRAET A OIEHE X7 A
LY OEIIRIICERDZ LI THDLI L%
oMb L, —FH, BRTX7A L0 ILE%T
DT EICEY, MCHEPFELTH, HFEEENRREE
T AL, 24 EMORFINNETH ST, ZHHD T
EnD, HABILICIEBE TX7 4 AvOFALLZD
O EFEONFZBLLE, WFEEZITH 0, KREHZIC
Bydufl, BE A CRIOHAN &R A, FEEELZDIET D
THiEEBSE L, £72, EAOFE R RO F
Lo, A2 LRWEER IEFEOR, K
Kl E ORI bITo 7o, AFRICE Y, HEWE
OFRE L TDOBEIEFIERH LN ol lo, T~
Y OB T ARE OHEIZ BT, HIRICITE L
EORIENFREE 725,
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Fio, THYOBEHMEL T D E TICHELKE
IR LoDk, fide b CRAT 28 - MO
oS - 5%, Fim L CRAETHEMAEES, B
HRFOEEREMMOBHO X VIZL DA OE
b, NI ETOFEREEIST Do -RBRkIC & D
REIRA AR, FEHIBR T I 1T B H AW E O P 7 15
DRI L, NBPRBER G KE VW, ZORIEH
W B RE, HESEOIEREANRAHA ThH- 72720
LEZLN, RFETELONIZMAIE, b8
EROBEND BEETH D,

FATETE, EAMETE2EMOREAE LT, &
DAFZNZ L WT I~y NEMELZ BRI T 5720, R
REEMBE LIEMER RIS X 2R EICBE T 26
REATo T, T A~ YOS T RMER, Wibf o5
Mz ko TRELS BAY, BHHIZAFREOHEM
LREBRDMEZ RTH, BMMEIEIXTZ, 70 ED
JREERS & RO A R, B e WA OB A B A
T2 BRI, BIIRWLER, JEEWLERR ERZFITF o508,
BRAREE 24T 5 2 L AT E RV LS TR EEAI
BEREEY AW HEIRETH D LB, RO
iz W2 dUE & L CTIE R 4 LVLARIC £ 0 43
S, OB AR L LTMEHIBEZITV, 78,
BRAELAES, REE SI2H 2 DB OV TRHT 21T -
oo FORESR, Rl S, AR HmEENE LT
% &, LVL M9 5 D ST X 0 25 ~ 58%PERE
ML, BETIEI2 ~36%E ot R
ST 52 EITX VKRR L8EZEDOREMENEDH
Nz, ZoOZliE, X7, 7 VHYOMENSES
nNoZEEBERT D,

¥ 5 mTIE, REEEUANOTFEOEFHL S LT,
NH) (k) BEEMONIEOREICER L, AL
BIC K DT I~ I M ~OB kRO 55217572, 7
N~ I M EEFRFEIONLLTFE L, BhkEEHRlELTY
BARZE_TE=T LER, EAERICEENES
BB E AV A, T~ YN EERAEE Y o B
KMERB 2453 2 72 DI 1T IEANE A 120kg /i DA A3 4 2
L, MWERBMETIE 150kg /ML EE 7572, KIC
PERERBUC M E R ER G HRAGD FEE LT, HEE
IEEREREEZ BT, B2 AW ERTEOMR
EAT-Tc, TOREE, Th~ Y EMAEER L%, 3
WA IR T 2IRMIBIEN A TH L Z LB n e
moln, BRMED Y VRIEHITER S AT, KB
T kB, WEECIC X BIAMTHAMEE Sh
TWb72, 3FEOBEENI 2TV, B KA
M OBRBEMERE, THEME, TR DWW TRE 21T o 72,
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FORER, RSB Y O3E S A BN HNIE, Bk
(KD RMEREDIR FIFBE ST, BIEREIZT 7
UL — AR S NI B EE D AL BRARM 13 b A
W Iginode, Fiz, miAl TIAINT 2 b Il L
O LVEBETH T, ZOZEND, ik
N TEEE 2 ISR, IR R A 72 B AL B
AMEGGET D2 ERAEREE o T,
TAHZVIEINET, HEICK D@EE A OME,
AR L DR T o, HEo$5L0L Eov
TF T THDLTEDNARENR N EOBB T, D
FIA, BREEITHER L CWirdolz, ZOMEEZEL T,
T A= Il A R CIEE S L, M A 3 E T ehE
PERFENT &, WHMEAZ W= RA O E RN BRIt
TALFBE NS AT A D LR EOEFT 28D TR
EEL, TSV, & 675 AR E L T AR
MEREE LD EZATHD, KX TRETI~VYRN
EMOFRERICONT, FEHENIL, ME%RRIC
X2 EMAMMERALICOWTRR U2, SHRDTH~
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MBI Z N E B XD, RBICAWIIEDRRNT 1~
HEORRBOZOO IR ?D 2 L 2L THRIEL
T5,

| 52

KX EEDDHITHIY, ZReDTXHE, T
N2, B RAST R & BN TAFERT S
R Bd%, JUERY LEE— #R KHERSIREA
M B TAFERT AW B B, AR #E3i%
IR AL L B ET,

WgeaED HICH- 0, THYE, ZTHEWEEWE
HFRFEFE WD B, B R BiR, M7
BUE NBMRABIZERT B2 =R K, REHE K, #&
WAL FHRBEAN K, AFRIERENE ¥ —
JOR O RICIR S W2 LE T,

WFZEEME T T2 W T a FIRARE S 2 v
B —FANL, ETo, EENARMICET 2R ICHED ST
EEND TIRB W W T IRAERME Z —
PEFIRERE B IE RICE AL L T ET,
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SUMMARY

1) Introduction

This study is Japanese red pine (Akamatsu, Pinus densiflora
S. et Z) interior material as demand focuses on the high value-
added manufacturing technologies for the development of
the current challenges and the extraction solution-related

research.

2) Mycelial growth of the fungus and the extension of blue
stain in Akamatsu wood
2.1) Blue-stain fungi isolated from Akamatsu in Iwate
Iwate Prefecture in 12 districts of Akamatsu, pine pile
insect damage trees, forest trees in the logging and sawmill
lumber yard three conditions logs obtained from the blue
staining wood, the bark beetle using fungus separation.
As a result, the blue staining wood, bark beetle, mainly
Ophiostomatoid fungus are nine varieties of segregation in the
district, the conditions in the survey period, each separated by
Ophiostomatoid fungus distribution is different. Those from
the blue staining damage were caused by Ophiostomatoid
fungus it has been confirmed.
2.2) Effects of temperature, water activity and oxygen
concentration on extension of blue-stain caused by
Leptographium wingfieldii in Akamatsu wood
Leptographium wingfieldii Morelet causes blue-stain of
Akamatsu wood. Effects of temperature, water activity and
oxygen concentration on mycelial growth of the fungus and
the extension of blue stain were investigated culturing the
fungus on 2% malt agar (MA) medium and Japanese red pine
wood blocks. The largest mycelial extension was observed
at about 25°C on 2% MA medium. Increasing water activity
enlarged mycelial growth and blue-stain while oxygen
concentration of less than 5% arrested blue-stain. Blue-stain
extensions in pine wood blocks were observed between 50
and 180% initial moisture content (MC) . The largest rate of
blue-stain was observed at a stage that MC of wood blocks
declined from 150-180% to 120-150%. No blue staining
was appeared at less than 50% MC. From the above results,
it is assumed that blue-stain of Japanese red pine caused by
Leptographium wingfieldii extend between 50% and 150%
MC of the wood which may secure enough oxygen and water.
The blue-stain is suppressed at more than 150% MC by in
sufficient oxygen concentration and at less than 50% MC by

in sufficient water supply.
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3) Rational blue staining prevention technology
3.1) Effectiveness of a fungicide and an insecticide on
preventing blue-stain of Akamatsu in a forest

Preservative efficacy of a fungicide and an insecticide
against blue-stain in Akamatsu logs was investigated in
relation to mechanisms of fungal propagation in a forest. We
observed the two major routes of fungal invasion in logs-blue-
stain. One route is through cross-cut surfaces stuck by fungal
spores the other is through the bark surfaces with fungal
spread by bark beetles. The latter is the dominant cause of the
logs-blue-stain. The blue-stain through the cross-cut surface
was prevented with the fungicide and that through the bark
surfaces was prevented with the insecticide.
3.2) Efficacies of an insecticide and a fungicide for
preventing blue-stain of Akamatsu logs

We examined blue-stain fungi on Akamatsu at 3 forests
and 2 saw mills in Iwate Prefecture, Japan. The isolated
ophiostomatoid fungi were Leptographium sp. and
Ophiostoma sp. There were 3 routes of the blue-stain;
fungal growth from the spore or hypha stuck on the cross
cut surfaces, fungal spread through the inner bark by bark
beetles and fungal invasion around whorled knot. The larger
extensions of blue-stain in summer and spring seasons were
mainly caused from infestations of bark beetles. Efficacies of
an insecticide and a fungicide for preventing blue-stain were
also evaluated. For preventing blue-stain through the year,
it was required to treat logs with the insecticide against bark
beetle attacks and with the fungicide to inhibit fungal growth
on the cross cut surface.
3.3) Efficacies of physical barriers for preventing blue-
stain of Akamatsu logs

This study deals with field trials on physical barriers to
prevent blue stain on Akamatsu logs using a fly screen, bark
and leaves of Japanese cedar as covering materials. These
barriers arrested blue stain and bark beetle attacks to low
levels than control for 1 month except covering with a small
amount of bark. Covering with the fly screen and a large
amount of bark permissibly suppressed blue stain for more
than 1 month. The fly screen will be enough for practical use

to prevent blue stain of pine logs.

4) Surface harding techniques for softwood products for
interior use
To improve the surface hardness of softwood products, a

new technique combining softwood veneer lamination and
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coating with urethane-base resin was investigated. Akamatsu
has a high decorative quality, however, its soft surface due
to low-density earlywood restricts the interior use such as
floor and tabletop. In this work, Akamatsu veneers were
laminated so that glue lines appear in parallel on the product
top surface, which enable the earlywood to disperse and help
surface hardening by glue lines. Also this structure would
provide the coating film of the top surface with enough
rigidity. Therefore, the product surface would be expected
as firm as hardwood by this technique. Akamatsu sliced
veneers with thickness from 1 to Smm were laminated with
aqueous vinyl polymer solution-isocyanate by a cold press
(pressure; 0.98MPa, time; 12 hours). The undercoat used was
a urethane-base resin specially developed for softwood. The
hardness of the topcoat used was varied from 4H to B. The
hardness of the material was evaluated by Vickers hardness,
Brinell hardness and partial compressive strength. The results
obtained are as follows: 1) The types of coating was more
effective than veneer thickness on the improvement of Vickers
hardness; Vickers hardness of the product surface increased
by about fifty percent compared to Akamatsu solid wood
similarly coated. 2) In contrast, the veneer thicknesses were
more effective than coating on the improvement of Brinell
hardness; Brinell hardness of the product surface increased
double compared to Akamatsu solid wood similarly coated. 3)
The partial compressive strength was increased when thinner
veneers were employed, though it did not depend on the types

of coating.

5) The development of fire retardant wood
5.1) Effects of species, moisture content before treatment
on amount of chemical in wood and fire performance

For development of the fire retardant wood corresponding
to the revised Building Standard Law, three kinds of softwood
were treated with the phosphoric acid based medicine, and
the effects of species and moisture content before treatment
on impregnated amount of chemicals and fire performance
were evaluated. Results are described as follows. 1) In the
process using vacuum pressurization impregnated equipment,
the higher the moisture content before treatment, the lesser
the impregnated amount of chemicals in wood. 2) In order to
develop fire retardant wood, sugi (Cryptomeria Japonica D.
Don) required 100kg/m’® or more of impregnated chemicals,
whereas Akamatsu needed 120kg/m’ or more. 3) In order

to obtain quasi-noncombustible fire performance, sugi and
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akamatsu required 140kg/m’ and 150kg/m’ of medicine
respectively.
5.2) The Development of Fire-Retardant-treated wood by
Hot and cold bath process

Dry Akamatsu sapwood, undried wood using a cold
bath, hot baths, hot-and-cold bath process when using the
chemicals for impregnation. In addition, over-the-counter
chemicals phosphorous, using hot-and-cold bath process of
treatment to make sure the chemical concentration, heart
and sapwood of amount of chemicals and thickness is to
discuss the influence. The samples were tasted in accordance
with "Grade 3 Incombustibility" of the flammability test
prescribed in JIS A-1321-1975. As a result, the thickness of
10 mm to Akamatsu wood can use incombustible material
to manufacture. In addition sapwood use only if the quasi-
noncombustible materials manufacturing also.
5.3) Effect of coating process on light stability resistance
and moisture proof for fire-retardant wood

As the part of development of fire-retardant wood, the
coating process for chemically treated wood was studied.
The Japanese red pine samples were dipped in the fire
retardant chemicals by the hot-and-cold bath process. And
then the materials were coated with poly-butadiene resin
type, polyurethane resin type, nitrocellulose lacquer and
fire retardant paints. The coated samples were evaluated by
characteristic of photo-reflection, light stability resistance and
moisture proof. Poly-butadiene resin coating was the most

effective for discolor among these treatments.
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