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1. WF7EsEhE OB

T EHEELUE, AT ARG D CO, ZHE |52k, £ EO B 4%
X3 B725 0 CO, HEHMER S | AEFALL TV B, 2,000 4EELTE, 5 CHes rTRE/2 AR it
LK 1.9 /8 ha BV, SHITHER 4.5 B )7 ha DI HE SIS, LLERMRG, Fifi
ANCHEARZI TV, FI R SRR 5720 121%., FEEMICH A2 R IR Z A H
THZEMBEERT 77X —D—D LD, ZHBERESNTHID T, ROV 713 7]
HEE7R DL E 2D, BIRZPEEMICE R T 8% 6 B BIAAREZEELUHA WD Z L3 EEEE
M 9% ECIFICEETHS, R HEDORKI IS H kDT DR 5 Th s,
LSRN, DA DI B E L, EDXHRREZ AL TWDHEWI L2 E (B
Bl COBKIL, FEFICH N BT HOTNETOREE/> TV,

— 07 BIROVY A7)V ERIERIZE B2 O OOV Tl OV A2V Th D, Filt
DEREE (B TR — CO, DHEHEIR) ~DRELOE LS, Tk (L7 fkfE) o E]
I, BRHOE BN EED=— /o> TS, Kt TH ITHELS RO T
KA TUND, LLZRDIS, U A 7L a0 iR 3L UL 7 ik 1 T RO TR S T8 b3 57
DAL, REENME T 4538 OREEZ S| X E L, R OBLS R EinsY
BEEDRERIEE LI > TND, ZOFIRD T | ST TRA 52 <RI TS AL
TWDDNREGETHD, LNLENE, BGEICHBRADRHD BT, BREELEZRINT5Z8%
BB LTI ELWTRIELIT S A0, ZO XK S F R R A IC BB, oF
DUH A7 AZKE LTI AER S DGR, TROHRIARZMEARL T 322 L3 E 3
EEZD, ZHUZED ROV A7 NV EEHRDOV A7 D—{RIL D E T, BEOJFEIDY
FA VP AR BOBRIE BRI S ORE N "I iEL 72D,

ZOFEBUNIR DX 72 E R Do Tz, BV AV AT A A R > T2 BRAARE PR (O
JVTHEHE) DIEIE DS HiD, VA7 /25 LT O BEC Rl ISk E L TR BT,
ZORRBDNETH T, B AR LT DORETHEH7T7 L7 (KP)IZEB W T,
VS A7 VAZEED TRE DK T3 FOFRETHY, HEK T2V, FZL S50 VE R
DIFEA AT LT, — 757, BIROAZNFIHAOBLEDD, @R LT R L
7 (MP) DEEIIEETH D, MP 1L, —RIZIREE CTOUVAZNAERE N ERHISIT
WA VT = a7 = ) — )VING BITIRAF L TWAT2D . ARENMEV, B0
ICEABRVDRERE DN DD, AV A7V L, BRI AR ITE A 32 % &Il
B DO BEERRETHD, T T, ZOARVBLSHWMERDFIER BAERHILT-,
50T, WU A2V A LT ER (AR O E T OB Th b, BEFDOHF B0
DD — el 12 [/ 88k T AN NN E CTH o7, 8 =10, Bk LT EIR D 3 M
B (HEA) THD, ZOBS, [FBFERE CIIAVE2WI57%, MBlOREZE I ERS7
— AN RAHND, BFEE O MR 22— R DT T ERRBILZ, HIUIC,
B ATNAE G T 57 VT IBHEO I AE ORI Th 5D, ZHux, £ O3RN R
DNRFR OB F AL Z LB THD,

LB IR 221 B 06 R IR 185 6 2 60 T KRR H CO, D EZZIGNL
BT RNF —Z @R LRR0 VT liE 218 T BIRTE RIS O FZHZMRFI LI,

EUH AN EH T AR (BA) DR
(1) KP

A — ATV T F B E RIS AL, I I 72RO & | [RARITAE AR - B S
Wie Eucalyptus globulus(9.5 H-4E) ZHWT, Bk E., MZ7 7MWV T INREFD | D
FIRRSICRB W TRV A2 U2 A 9 58 RO SR AR Et Uiz, &8 31 iRz Huv,
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ENENDEEDG T 73—l 1T~22 DI Z 7 VTG | PFIR/VIZEY 7,500 [H]A]
fi#, JIS P 8222 |ZH~ T, HFEURIZOWT R T MAERIL 7=, WHKREED B9 &#t%
80°CC 24 HEMIHZERL . FF OB I DALER 2 0 3 TREA VYA 2L 1 [k, 5 [AlETYH A
INALERZARD KL, BlIRIREZTE LTz, SHICH—T T 40T 4 T HITV, BIRREEY
P A7 NVEEIZ BT DI R A ST, FERIBRIF D/ 57— 38 20 VA7 0z
LDBIIERE DD O EVWRHDLZEIRIBENTND, V2 HE 71D THRIZ
U725 IR EE IR U Ch, U A7 L Z ek 3-Z 8128 JRE ORI O 5 IR FBET
RN AR BT S, ZOEFENS U A7 LRI E BRI E LT L XD 5[ ERE DT
EZEFEHL, ZOfRER, AWEREIE TOUY AV VA BEEN EEETHD 3 R
ETDHE VAT 7.22 [0l (VA7) Ff 2.41 15) FTREZLAE IR DRI DN AT RETHDHZEM
HEALZZ (M1, & 1),

KR I FEBE .
1.85 2. >V INET B ]
EBEO 1.20 %% 1 _

A I DR DB 3 7] 6 -
RECHHILDVHIALT,
INHEDORHET R B

FR YA U JUVE (B
H
]

WZBAR DR, A
(I EIZ R LT STl — — — T T T T
PAIVEELT 2.37 £%, 2 |
%% C 1.85 f%, 7L
ILEC 0.97 fEOME K " HHHHH H H H
PRSI DLD  elcoccdonersocianaasiia3snagy
ﬁ;ﬁ?ﬁﬁj :m
L THLEDY A7
IVEREEL | EIRE B E1 2—h Y E globulus KPY + 4 & JLIEE 1 2
T fE 2 DO HEEE DS W] RE
\ZIR AT eI LT,
£1 WISAILEEETIEEDOHERE) . /SLTRES LB ELESTIC 31 BEOR/ME, FHES LU
&AIE (KP)
Ledid MJP18 ABN28 ABN34 ABN37 =&/IME EHiE RAE
#iE (md) 0.438 0.090 0.351 0.473 0.082 0.256 0.473
INIVTIRE (kg'm™) 270 229 264 265 206 273 328
JHA449)LH (ED) 6.76 7.22 6.13 7.12 0.64 3.00 7.22

HEGBETOREZRT.

(2) MP

(1) LEU E globulus ZAEFE L THW, MP O —FETH 0 FrAMKICE < A
XD CIMP (chemithermomechanical pulp) [ZEBWTEINEKREZEL, M ORARED T
BWTE U A 7 A MEET HEREROREZ B Lz, AT EEEZ AW, 1
ZDEIE % 5%Na,S0, KIEHR (pH9.9) T 70°C. 1 B, FIZ 20°C T 11 FRREALEE L
7=, 135°CT 5 M TEVE, 3 DT 77 A T L—X—TC ML, PF 1 Il
WZED RS D5 2 &2k CIMP 235 L, JIS P 8222 |24t » THEEIRIZ DUV T
FTIEMAERI L=, 2z 105°C T 24 BERINENVT 2 InEGRER 72 & TONT 254 nm D%k
iR % 60 rEIHRET L (BP4h COES H YRS 2 225 3 ITHY) ARY Z[HE L
77 CEiBRERR), ZofE, EAT2Z < HERTHRBE 68.5% 21556, Wb
DD DY YA Z VRO AR L BROOR VNS b (3 2), Higsk R s
LU CIEH 4 Tl B dcacia mangium %#FR\ZINZ T~y E  globulus \ZEBWNTIE N
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TR 405 kg m® L <, mHAGE, @INED CTMP ARIERRETH D 2 &3]
B L7z, £z, IEGER, SGREHBRICE VT, KERFEEMEN AL NN, &
RTENZIARLE 54. 6% LT 65. 1% L IFFICRLF R LD HRBD bTz, HBER
(IR U OMBGRER % A T 102 5, WiRAa%kAGE T1.02 /%, KET
L1965, WA TINET 1L 04 fFofikp @ik S vz, Lo Z &b, &mIE - &H
R IOAREN - R EAMEDOE RIERDORENFREL Z A B, VA 7 D L7
53, BIROA A ~OEDRH T,

£2 BTN EEATIEEOHE(RR)., IVTRESLIVBEEOELZLTIZ7TBEOR/ME, FHESIUV

HRKAE (MP)
i MJP1 MJP4 ABN38 Acacia B/ME FigfE BX{E
#iE (m®) 0.258 0.312 0.242 - 0.231 0.262 0.312
ILTIRE (kg'm™) 302 372 396 - 302 358 405
KUEBHEE (%) 65.2 65.9 67.9 30.2 60.3 65.0 68.5
MENEEEE (%) 63.5 64.0 64.9 - 57.8 62.5 65.1
SBREMEBEEE (%) 52.1 52.8 54.6 - 484 51.6 54.6

HEIHETOREEZERT .

Bl YA 7N E S DRARORE - FEARIEAYRRE T 70 b N H BRI E O
BAZE

YA 7R/ T HREARORE « RN ek IR A MENL T BT, FT-T
v UMEIC K AR EIT o7, AT RJVIL, Nicolet Raman 960 spectrometer %
VY1064 nm D Nd: YAG L — % —_ InGaAs ff &5 2 HVCllE L7z, 30k & LT 20 mesh
pass (840 um LLTF) DA Z N, MR F o2 — 7122 T 180° #H#EL.. L —H—
N — 500 mW, 43fFEE 4 em ! THI2 B A F v &, KIRIEIRM 2 VT 22°CT{T1-
72 UB AT NMERRRD L AT FUVITEMAIC R0 . £722 0 RS EIE
EHIZHHMHTHDLZ b (K2a, b), 100-1800 cmt T~ o7 b &2 BT
Y 7 k Unscrambler7.5 125 ¥ Multiplicative Scatter Correction % k{4 L.
PLS 1h, X BTV Y 7 A 7B X D REERES () ZkE K1IRLzY
YA 7 NAEOFERMEIC R L CTRERZER L2k, RE L7 (X 3a, b), ZDREE,
FrEft CHHEAFR %R 0. 996, FEUERAZE 0. 16, 1€ CHIBE %% 0. 918, FEUERRZE 0.70 &
HAERICEWMEZG, LENL, KMEoT25Z L2k, 8 LToFHm
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a a
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6 — BIYA o
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gj} 0 . . . N
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S5Y Ik (em™) JYo o )UERIREE ()
B2 VY41 Y VEDORL ZEHORARY + IUa)e £ O Z5H50b) E3 U4 o JUNERER )& B5E (b)
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THLIHDO U A T NAAEIZOWTTHIRIEETH A Z EHII LT, S 6T, KRV AT
LAOHBMEIZ OB LTz (K4), &V A 7z fG9 28RO EE - FEmkE
etk ke DN HENRPEE 2/ Lo, ATFEIIFAreLrr—RX o —&L
H—Z ~Itrue—2A Vr=r fittm. 7k )i KOst o &S
HHR, VDV IT=oD ) XA/ T T AT UM, ~I®Lla—Xa2fERT 571
O—A Frva—RARA HITIF—A, T —A, TITE)—ABIR~ /) —AD
E/V L, AFER B MIRRAE SR ORIRME R
HE R, AHRHERIRRS, BOR Fmia =, i
FFrZMEER, B - HERRT I BT
BHIEE « KEHEMIL OB, EWELEL, B
KO TSR D1EE - AfHEa o
FEEE DR X | IZB W CIRERIZ F 2[RRI
HI8 0y CIFMIEN E RN ARETH D Z &)
ML, Zhbicky, 77 bRy
LA THHE - 7L T OFRME & A ORI
OB —RIC A SN D 72D, AT
EOMAREOIL S NEAT BT,

K4 BEEREE

B L ERORMERE

RMEBRICLY I A I NERHKREDOR ERFAD HNE S nE~v L — T
ANARA BRI S AL, BRI L7ERERO b & FRERICHERR - BR L 72t 11
D Acacia mangium (ABM). Acacia auriculiformis (AA), S HIZZ D 2 FEAZHL
YEH U= NA 7V > FM (A mangiumx A. auriculiformis:AH) ZHWNTRHZ21T->7,

FT. VYA 7 NVAERIZ KD v — MEO I RIT TR O A L OREfEICE
F A EEMZEC DWW TRE TR o 70, ZOREER, VA 7 VB K %> — oy
BE OISR, AERICB W GEVLRSH D | FFIZ AL O — FOF R S 13K
Mmofe, — FOBIRIRE L VA 7 VEEICE L CRFHMAZEH T2 &1L,
Ut 7 NVALBE A2 TERICHR VIR LT & S DGRBS Z THRTHZ LB AEEE oo T,
ZORER, IR L > THAIERS ONREN 225 Z EHBI L2 (K5), AM X AA
F0H VA7 AMEREETFERHED RO G472, AH TiX AM & AA OB 5 2338 8
Lz ERIE, U Yo
7 VAR DS B X T

70

ENE D R L RED 60 I
Sz, D, TH M i
PTICBWThL—F 50 1 i

Y ERBEICY Ao . Al A _
T 0D 5 W B R 0 3 3 alitnln T |

ARETH D I & A
L7z, SHIENAT U v
rOAIHIZ L Y, WX
DHLEHWEZY A7

FRBIRBEE
N m/g
w
=]
|

- N
o o o
AH25

M2 m bS5 A REME

DRI NN, 5% D NERER Al NER

RAPLETH 5. $Ef33zgygizeigzegse
Iz, EHEE LT HEID

KRR 44 EK O M & e
BB LIOHE S % b L
7- (3 3), AHDMEE

5 L3RS O T RIRKE
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BIEIZ., AM, AAIZX LT 5% L~V THEREIZEWZ &b, AHDOYY R E
FEIXMEICE_REWEE 25, BEICELTH, FEEICHEERICE W EVHBA L,
PLENS, M (AH) OfEEEX, WH L AERICE W &ffm S, MRz
BT 22 LI2& D, BIROMERZSETE DI LRI N,

®3 MEEET—S

EEE MEEZETHIE (cm) WEEENHK BETHME (m) BESH
AM 20.7 224 20.3 14.0
AA 19.0 220 20.1 1.1
AH 225 25.0 237 6.3

— 7. M ORIAD D BRI ~D AT 03 M FEREE) (2L D b Dh, & D WILER
EREE)ICE D HDO0NT, WARAKROEH FIEFEICEERFETH D, DF0 ., Mot
B LTI LOERER S, B> TULMBE Lane | BIRZ B AR
SHTHLENRAY Y MIH DD, BRI A Y v MIZHRWNWI Lileb, 22T, K
W, a7 0 7V VEA, HESM Y S RBLOMHERICER L, Zh b %
{bZ B OfEE L L TIRRERERE E OREZREFT L, ZO/ME. I 7740701
BATIXZTSE D LARANWS OO, [ELEE, fiE T Y o 73k LOWHER Tl Al
Mz b, OF D KO HE H W THED SR RZIZ D> T L —EI272 5 DlE
Rl ClE e < IERARICER L TWA Z EDV I L7z, Z D7D Bkt TOLEL S5,
HEEEZRELSTHIEMMEZELSED, LWV FHIZH O 2L
Iz L7,

PLEMNS, MR A L, G2 02T S AWK OBRRIL, VA 7 AatEomm k
ERREDIRED W )7 & [FIRFIER T2 HiEE LTEITH S Z LR S, EIREER
WCEELWHETHD Z EHB LT,

BV YA 7 NHEE T BBARDORAKE DR
(1) E globulus KP

VWA 7 M & BERT OMIORIZ SN T T~ 4k, BV iRiE7: & & O kE
L7z, ZOfER, FHEOMHEORMEAERICHVHEBEESE (£ 4),

£4 UYAOMELB AP OBEOHRIE T AERICELEEFRE G S

2 Az OO g wwz | A5 “lL  Methyl ‘ 75E
J—2 a—x enl IEE  BERH k—2R O—X  guaiacol o /=R
(mol%) (%) alcohol (um) (=) (mol%) (%) (mol%) (mm) (mol%)

(mol%)
0.580*** 0.413* 0.367* 0.347* 0.312* -0.502**  -0.467* -0.355* -0.344* -0.305*

AR OMMEDREIXSTU D IERICEYFTBIL, ** 99.9% L AL THES. “ 9BLARILTEES. *BULAILTHEES

Mo~y ) =2 ED~IBm— 22T D PRI A BR LTV D
ZEMB VT = EOREANRBB I, TN RERPIZIEH LW E DO L D,
/\°/1/7°fﬁ-f’é WCHZDHE A=V MNREDZENTREND, Fo, ~I AL —R TNV

IZHARFMRMERE < L EKITHT EMELmWZ &b | lEICERE E7213

w%éné%é%ﬁ@émwﬁﬁ@i%fﬂﬁ ERIC G, M HEW 2 &8,

BV A I NMERAETHELEEZONDD, BRDIBHPVLETH D,

(2) E globulus M P
U A 7 A EBIART OB OFREIZ DN T T~ ik, BV iiih7e E & kst
L7z, ZORER, KFOMMEORS & AERICE WHEEZS7- (F£5),
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®5 VYAV RBRARE) CHATOBBEORBMIETIEREICEVERRBK(6ELIEF7 &)

MELEBEZABE (%) FEBLEZEEE%)
o=y v
Raw)Lo—x Eifnky)] XWRKITTAT WEER Methyl guaiacol*  Vinyl guaiacol®
(%) (%) IV (um) (mol%) (mol%)
(=)
0.670** -0.595* 0.662* -0.615* -0.724* -0.611*

BARP OO LS TR IERICEY FRILI, ** 99%L AL THEE. ** B5BLANILTHER. *0%LANILTHER.
*ofE A EA

RO, MBUZ X5 BRVITFITHEEICGER L TBY, KX 2BREVITEICY /=
VTEERLTWD Z EHBI L, ENENOREREN R D Z LRI T, FFRZ
L DORVIZZOBRENRKELS, MP DY A 7 MZBNTREF—T 774 —LE
X %o ZIUIBARF DY =0 Do ) U ARSIl S, 7T AT VR %
WEBRENDZENHFI LTz, —J, RICEDBRERVITHONT, ATV UKL
LCT M T7FAT U E=UL B RaXY REAWT, & - ARGREMED —fEiRo 4
U T IVIRARMIT K U TS 2 ATV, SRt 21T o 70, ZOfER., EkEb
NTERELI RNV =G OEEITHO NI b OD/NS hoTe, TIUTH L,
syringol. methylsyringol, methylguaiacol 3 X TN vinylsyringol 23FE#H 2B 7R [K]
FTHDLZENHA L, YU UFUENREBRD ZMIMGHIL, 77 A4 7 VAERBET
HZ X, EmEOBSMORELE BWN—HE R, £0, T E ToORE CTEEMN
RSN nHH AF MG, &

TR T TR D & A L7z, [ _—
LL b7 B IS KUV & 5 R Y (3l | 2758 yd

SEOMEFHEICER LTS EERX NS Z
<E 7f)> S | B B AR DB D R DFFHT 70> &
LB LN AEOFREITCICHE SN

tﬁ%@%& By b & LT AT T i : Z//
z75 ﬂ;ﬁﬁéhé .
I it Té%%mﬁm%@ 5

*ﬁﬂ Lto SR AW TREZN R

7

BEEDHD, pt
®

(. 6)\ {mrﬁ)l—ﬂ/\ i(lj E@r{}j/}\ j:j( 0 20 40 60 s.o 100 120 140
X0 RS & HICF ORI E o, R

HBEISETDREOLE
HLREL ol BRI B 7R @ggjuaj,ﬁ,c 6 . o

EHRIZ AR DRPUIAVHTLZETHY, 29 LRI T TOMMITGRAZRESES
HOT, B SNTEMORIAC BIEEETL O BENH D T LR ST,

ERE9)
MEWHIBLOFMTHD VA 7 W% JFEHEBEICB W CTTRIT S 2 & Al
oD EEFE LT, 72, FE D B L, Sk, 28, HARZERY IR Z &1L,
VA7 vE, REEBIONEZ I LIZM EIE S gEEZER Lz, KP & MP &
IRIND TRTBRVAIBWNTCINGEZIEH L, TNEND U A 7 AR - 72K
FICEVBEL TS Z EERE LIz, FERIZEBW T, FEIES Z S OFERAE 15T 72
W EDREI &, BMEORER IR S LD,

fhEam e LCL &k & W ) BN RE ) s AR 2 & Oﬁﬂ;ﬁﬂﬁfﬂﬁ%’% & b5)
T, ROV HFA I NVEROY YA 7 VE— KT D2 LIk, K&H Co, DEE
HIML, A p X —Z 3k LR S L e % m U T, %ﬁﬁﬁ”ﬁA@%ﬁﬂn
BThAZENARTa 27 R BHBA L,
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2. WHIAER

W EHEEEUE., ARG 2 RGO 0, Zla|+5 222k, HEOBEA
BT D720 CO, BEHMERGI NERIL L TW A, 2,000 4FEHE, R CHi e/ HE
MHEREIIR 1.9EhaH VD, EHIHEM 4.5 55 ha OEMARE SN TWD, Ll
DO, R ZITV, FE @RI E MR T2 72 DITIE, PEZERICH H 72 /K
BREZAINT A ENEER T 7 7 Z—D—2 L h, ZANER SN THID T, Fbk
DYHA T NVNEREL 2D EE R D,

MR ZPEENCE R T 256, BRIERZRE LAWS Z L3, m Ed+ 2 BT
FHEICEETH D, EMEND OIRKIIANEN S HBH RS T-OR S TH D, Ll
Do, B DMEENSEPIAEIL, EOXIRBEEZHELTCNDEVI KXo 72iE M
H) HCOBEKIL, EFICHNEET LD INETORELE 72> Tz,

R E CHHREENEB SN TEHEY | 2 OMEZ R X AR 2 P
e aAT> CTE T, ZORR, BT —EHROBEEROFNZ, KRBT 5Z &
2 DD STZER T 2mmOBRKEE 2 7~ Vi CatrT o 2 Lz kv Tl
T 5 HEERI Uiz, ZOHETIE, BIROIEFEHESICER L, 2RES+T5 2 i
FU—FEHIATE 5 ~1 O RREDE S CHIARR D&, o ofdE, Bl vy ()
W L7 E0OIE, mE, A (A6E) i THIHES,

— T ROV P A 7L L RRRICEE RO OV T OV A 7 v THh D,
BEOBRE (A= X—, CO 2DHEHAE) ~OBELOEE G, ik (UL
fE) OEIY, BAHOEEPtEDO=—X LR oTND, Yt TH B G RO
METZHUCKIE LTS, LNLRRE, UH A 7 &40 KT &L 7 ik 2R
TRETHT D0, SABEL LR, WENMITT 2 E0MELF L,
RO SR EMSEIBEOREREEL > TWND, ZORARDTZD, fEHETEA
HEEZSTMLUTEEEZ L TWDIONRFEETHDL, LOLRBL, BGEICHIRERANH
%Rz, AR ERINT S 2 EIFREICH L THELWFELEEFEZA R, 20 X)
PRARIL B JFE AR AN E T D FE D U A 7 Tk U CTRAMER B D ZRRE TR,
TROOLBAZMAR L AT ENEELEEX D, 2L, KOV YA 7L
EEHRD U YA T L D— Kb EER ., EOFERIO U A Z LR AREIC R Y . OGN
PHERIUF = DIEGLNAIRE L 72 D,

ZOFERBUZITRD L) RiERH - T,

B U A 7 VT A Z £ o To BRARETR (S 7)) ORERHITF Hivb, VU
T A 7 A LI HEO T REC NI TSR E L TR LT, ZOBRMNBMETH -7, F
W AL LT ORETHDZ T 7 FL7 (KP) ITBWTIE, U A ZuicfE o ssE
DIRTFR—FOMETH Y, WERKTZ LRV, £ LD OV EIROFER A2 et
L7ce —H. BIROADFRHOBLENG, @I VT RS V7 (MP) o #liE
ITEETHD, WP (L, —RITHEET TO U S A 7 AERENZ ENREBILTWV DN,
VI =050 RY 7z ) — ViR EITIEAF L TWAH T, HEENMEV, BT
KA 0EY OMBERENG D, E ) VA 7T DB, KRR ITEAELE L EIC
HETHOEERBETH S, T2 T, ZOAERD R L35 WEKROIFEEA EEZ it
L7,

B, m YA 2 ViR A LI ER (BAR) OB ORE TH 5, BEfFof
MHWbw AT Y — k&l IZ[FERE T D HMAMLETH -7, =12, 2k L7 {H
RORMEBR (WM ThdH, ZOB., FRBFER TITAEVHRVE D 72, MBOKRE%
BN ERBr—ANA NS, BREMORMRLEE /X —F v Nepd2d, Tih
ARG LT, SIS, @Y A 2 BT 5 TIBHEO R A ORI TH 5, =
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X, £ ORAERIKMA IR OB FAHABZ FIZHNETH D,

PLED X5 2B 21 O R HE &0 T, KKAFDCO 2 DFEE &4 1Y
ML, B X—Z R LN VT H#HZ BT, m U A 7 42 L &
I EWVI ONARIIEOEIRTH D,
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3. WFFERCR

3. 1 SUTiHEORE

() WFFEPNES Je OV

) A TNV E AT D R ORHE (22— U KP)

A=A T U THEEE
H R S I A AR S A, TRl L7
KERWO L & [FERITHE T
M- B STz Eucalyptus 8 | e MIPA1
globulus (9.5 H#/4E) M M
T, R, m7 77 oL 701
TWREFD, 2 O5 | IRIE &
W TEmIY A7 s
AT 58 BEKDORE Z K
L7z, AFF 31 AR Z I,
ZINENDMERNS T ] “1
—Ai 17~22 O 7 7 kL " | | | | | |
TEWHEL, PF I IMCK 0 1 2 3 4 5 6
vV 7,500 [EIA[fE, JIS P 8222 VA 5V
e T, BRIz oW T F BT U5 LEE S— R OFBERE
T A ER L7, Wik aE
DFF EH A 80°C T 24 HFfH
Bl L PO S D 0B %
fid TAEZ VA 70 1 ([ 190
EL,5EFETY YA 7 L4 180 | v
HAEMR IR L, 5iRE S 2 1 i T Tas
E L, VYA ZEiDY—
kDR X 255 80 Nm/g
Db D% AERIED, U A
INRBIZ K> TED LD
WL T 0% K 1IZRL
720 ABFZE TRV AT 50
T [Fl—HEEC . [FEED
o PRI FESR LTV D28, 0 ; ; S
T— FOFIERI N L YA 4 UE
<R BETOI YA IV E2 U4 2 VEREE0R/SHARERE
[, KOV A 7 v 5 (Al H
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A 771 5 [MRIZET B0k £ 2 UHAILICEDS—FOIIERBEOEISRIETS—k

FEREWERIZ, >— FD BELNLTHMEREDRE
SRR S DAL T 23 720, L—rDBIRBKS
4 33 fEARIZEI LT, U A7) EIHK 0 1 5
A 7 VEERNZ S — RO FOx/UHEIERE 0.254  0.220 0.169
BlAEMR X Lo > — ik — DL ERELIREL 0.089 0.136 -0.113
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) YA 7 M a9 L R O R &k (2—0 U MP)

2—J U KP &R U E globulus Z#MEFE LTHW, WP O—FETH 0 FEIKIZE <
BlA X415 CTMP (chemithermomechanical pulp) IZBWTEINEKREZEL, HhofRE
DiIZBEWTE U YA 7 E AT 2 EBEAEORKEZRET Lz, A& 7 EEZH,
NN DK Z 5%Na,S0, KEHE (pH9. 9) T 70°C, 1 W], FIZ 20°C T 11 KL
ﬁbt% 135°CT 5 M PEV., 3 oMl T 77 A4 7L —%—TC— Kk L. PF 1
Ny TSRS D Z LD CTMP 2R L. JIS P 8222 (T4 o> THAEIRIZ D
b\fﬂi#%ﬂi%w% L7z, ZTH%& 105°CT 24 FrINNENT 2 NGB 72 & TONT 254 nm

DRI % 60 4 %%%L(%%T®ﬁ%5t%%2ﬂ%3$ WZFEY) R % [F
L OtReRER), ZofR, EHT52 &&<mﬁf5ﬁf‘%5%#%6n
wb@é@ﬁ@Uﬁ%&w%%@Eéfkﬁ@®&wﬁﬂ%%mn(%4ht@ﬁf
WL UCHHE 4 THY Bif7= Acacia mangium % Z\ZINZ 7=, E  globulus \ZFBuT
X7V IE D 405 kg m® L@, EHBE, SINEDO CIMP NERIETH H 2 &
ﬁﬂ%bkoitvmﬁﬁﬁyﬁﬁ@ﬁﬁmﬁwfﬁgk%&@Wﬁ%ﬁﬁ%mtﬁ
BRCENFIVEMEE 54. 6% LN 65. 1% EFIEFICERIAR LD HRD LT, %
AN I AL ﬂbfm@ﬁ%%E@VTIMP‘%EE%E@fTLMPxWE
TL19f%, 7LV TIET L 04 RN ®REE STz, LEDZ Enn, EiIE - 5
HEE, 2 OEE - R EEOBBEERORENFREE B X B, VA 7 kDA
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#4 BWUVA I NEEETHEBOMBE (KE)., AV T7RERLOAGEOER LN 7 @iEkD
el m Iﬂmx;owkm(w)
bk MJP1 MJP4 ABN38 Acacia &/IME EE RXE
HE (m%) 0.258 0.312 0.242 - 0.231 0.262 0.312
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) YA 7 N a9 L BB ORHE (==— J flIERE)

AR ORI RE & TR, B BRZ > T b, BIZIE., 1 BE OEEDN
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JEIX, 7V TURICR E B RAE T, S BT, HFiia X OVl 5 ) 2 ia 1 &
PNVT NS TG E . LARHADRKEE 70D, 2D X1 ﬁﬁwﬁ@”*kn
JVTREMEITRS BE L TR D | i@mﬂéxmmﬁﬁﬂw7%ﬁét \Z AR DI
EREZ IR T HZ LITEETH D,

AR TIX, &Y YA 7N VT RBIREREO 720 O IR I L2155 72012, i
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SRED RN R OB A YR PMEE L A A=V T I A V=2l bE R
ﬁﬁﬁ& K077, F7o, MR - REEEOBRREMET L L blc, »b
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Whole-tree Whole-tree
20

vessel element length: 0.221 mm vessel element length: 0.202 mm

+15
[] <0150 mm /
I:I 0.150<0.175 mm Whole-disc values
[ o0.175<0.200 mm — 0198
E £ 4
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< < 7
Il 0250 mm 8 3 -3
= = 0212
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Distance from the pith (cm) Distance from the pith (cm)
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11 E camaldulensis |IZHITHEEERREOBBFANLER
Whole-tree Whole-tree

vessel element length: 0.254 mm vessel element length: 0.279 mm

Whole-disc values
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1 212”7, E camaldulensis ® No. 1, No. 2 OWEARIZBWT, HEEZEIL,

s 7T BE D D A~ 2o TOT TN AN R 5, £z, 5
[T, BEORIINE & HITHIN L7z, No. 1 OEFEHEE O VLML 0. 214 mm, No.
2130.189mm T, EARBICAEZ 1% L-UL) BB LN, 72, BEEEREIL.

FIRIEEIZBIMR LTl 0 | RS ET UL EWHEIBIRRED S B35, No. 2 128V T,

HWVEENHIIICHA LW EITFERITRESATH D,

E. globulus \ZB W T, EHEMLKREZ/R L No. | OEEEERIT, K JTHT
BEI > O 1 B2 U~ m1 > > THR 2 WZHEIN3 W 278 U723, #il7 M 38 Tl b i)
Y12 T MmN A 57, No.o 2 13 sV Tl No.o 1 EIXIEREEEZ:
TRER LT, LOLARBS, @iFMICBWT, B CIEE EEE NS —I250m
T B AR 2o L7 DIk U 4RSI C st @ o BN R VB S B E AN 5
fHm%z R L7z, No. 21%, No. 1 XV O TNCRWVEEFERELZFFOHEMEZRL,
ZDOEFEX E camaldulensis & Wi T 5D, No. 1 DEEFEEFZREOFLEIEIL 0. 237 mm,
No. 21%0.248 mm T, EEEICHEEZ (1%L UL) BED LN T-,

FIRIOES, MORE N LIEEEENHBET 52Xy Ly T 7, IRER LT
WCBWTALIMETH D, BEEDORE I, FICE Yy TOESWIIEER H % |
FUVWHREE & REQREREZFOEED/RNy ALY v X U VA HBICSIZ R T LE
ZHNTWD, E camaldulensis\ZBWT, No. 2 D)5 No. 1 LV HEVEEEFH
IRt DM 2 U228, ZhuE, Noo 20X No. 1 ICHE_RTEWEIRIEME 2 R~4 2
LHIREEL TV D,

[EE BB NS ]

E. camaldulensis, E. globulus\Z¥\} HEEBELOBHMNEARZX1 3, 1412
R, E camaldulensis Tl, BEEALOHETNETEIL, No. 1. No. 2 OW{FEMAIZ
BWTHE L@ mZ2mr L, EE BRI, ST B8 TR & 8 B A~ 7>
S THRAIHIIN L, E72807 M ik, BEmomine & HIicin Lz, mUgEnRmE %
RL7zNoo 1 & RWAEZR L7z No. 2 OEERICISWT, BEEEROEICAEZEN
ooz,

E. camaldulensis & [REEIC. E globulus OWEMARIZIBUNT, EE ERILIE 7
WZBWTHERI D BRI~ 2> THE LM LTz, —F, #AmIcs W T, Bl
T, EEERD RIS — 2o T A Z2 R LIcOoxt LU, BTl
B O > CEEERENEMT 2@ %2R L7, No. 21X, No. 1 LV HbT
MICRKREVEEEREFFOEB A2 R L2, ZOFEIL, £ camaldulensis & $7¢
%, No. 1 OBEEEFZREOEHMEIL 109. 3 ym, No. 2 1% 113.7 pum T, FEMICAHE
7= (1% L~Ub) BB ool

T, £ globulus \ZEWNT, 7LV TUHR LRI L HEE, Iy —liD X 5 77k
fiRtEd, BEEREAERMENS D Z ERWE I TWD, ARG LI RERIE.
E. globulus \ZF\NTHIRDOREEAOE 7353, OES L0 & EmnL7IER & Bk
IRVEZ RO Z L 2B LTV D, WiMFEE HITNo. 1 & No. 2 ORI TIZITIR UiEH
BEREZRLTEBY, I L7ZL)ICEEEREOEVWEEET DL L., L
camaldulensis No. 2 73 No. 1 XV HHENT-HIRFEEZROZ LR IND,
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Whole-tree

average diameter: 120.4 ym

Tree height: 152 m Tree height: 18.1 m /

DBH :18.8cm DBH :23.5¢cm /
115

[ <e0um
[ 90<100 um
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Il >130um
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Whole-tree
average diameter: 154.1 um ",'\-’:
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/ 25
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Whole-tree

average diameter: 129.8 ym

Whole-disc values
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Whole-tree

average diameter: 152.8 ym

Whole-disc values
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[EE HBLR O RN ]

E. camaldulensis, F. globulus\Z¥\T 5 1EE HBROBMNERZX 15, 16
\Z/RT, £ camaldulensis @ No. 1, No. 2 O FIZERWNT, EEHBERIL, A
AT IV TH ﬁfﬁ'ﬁ’%*ﬁﬁfﬁ"\ﬁﬁ“’)’fﬁi’}‘bﬁo —J5 . w5z W’CJE HBLR D
ZERT, AN SUVMEA AR L, B BRI No. 1 X0 6 No. 21280 Th
72V ARVMEZ R L7z, No. 1 DB mﬁ4@$wmiw1ﬁmeozin3@mm
T, AEZE (1%L-~UL) BEBNTE, ZOZ &t E camaldulensis \ZBWTERW
AR LTz No. 2 28, HEUERY el 2R Lz No. 1 K0 HARWEE CEE 2 AT
DN HDH LR LTS,

E. camaldulensis & [REEIC. E globulus OWEMARIL, EE HHERIZBWTRHEL X
Ofiﬁﬁiﬁ?ﬂwﬁe@@ﬁ%ﬂ“bﬁo EEHBIERIL, SRR W TUIIER Uiz R L
ZH0bh BT, B ANZEB W T, ). #i0> D OEREOH N AW EBIT
’}\L\ Z DO®%IEANZ > T—EIZ 72 o7, REDEREW No. 2 1%, EER R NE %
ALz Noo 1 X0 bbb FhicmEEHBERLFOMmZR L2, Zhid, £
camaldiulensis DFEE W TH D, No. 1 OXBEIX 8. 3 fH/mm®, No. 2 1% 9. 1 {H,/mm?
T, ERRNCAEEZ (1% L-UL) TR Lo T,

M — N2 0 OBEEROBA N, FERICE vy 7B EZIERTSEL 2 L1FH 6T
%50 ZDOZ EE, ARVIEE B O, mOHIRIRHEZ RS> Z L 2R LT

L, (o T, DIWEE S EZR D E camaldulensis No. 2 725, No. 1 XV &5V E]
M EZ S EZE 2 BND, E camaldulensis \ZxI L C. E globulus T, mifE{x
H CRBRZREIRIFEEZ R LTz, 20D OFERIL, AR L7 EE EREOMKRE L —8T
A, E camaldulensis & E. globulus F£IZFREDBE W No. 2 3, Xy yF
TEIRTSE BN Rtz RoL B2 o b,

EEERE L IR DO BR A2 ZE T D L. E camaldulensis & E. globulus $£1Z
No. 2 DD, BENTFIREEE RS Z L2V S 1L, EEEOE SO RET
DY —FKTHDHEEZLND,

[HHE = DR R N A 52 ]

E. camaldulensis \Z3UWNT, FE 710 ClE, fEHER L. BED S48 AN B 2o
THIIN$ A %75 L Sl 18 CIahE o & & I3 2 Ema RS
N (X17), £ globulus (T8I, Kbt Am i, B S B EANZ M-
TRE BEINT DA Z2 7R L7228, fily 16 Crdsstm oM i L7228 ig & A Y
Ronenoz (K18), —kiz, =—Hh VHIZE W TIE, MR, B hmT
1102005 20w E CTEH LT 5 L SOINTEY (L camaldulensis.E. globulus
EBLICIRITEREROMEA 2R Lz, —Hh U MBI 2 KHEZRE . A% 5o fng
R, B, BREMVER, BENERE, REEW OEIG e Ll REEEIND
DT, B TOEROEFEWIL, BEENRREEZZ 6D, £70., E camaldulensis
IZBWT No. 1 IZHARTIEKREED B No. 2 O F NSRRI HER 238 < . AR

BENROLNTN, E globulus \IZBWCIXAEBEZEITIR NN T,
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Tree height: 15.2 m
DBH :18.8 cm

[ <8 countsimm?

- 8<12 Counts/mm?
- 12<16 Counts/mm?
- 16<20 Counts/mm?
- >20 Counts/mm?

Whole-tree

frequency: 14.4 Counts/mm®

Tree height: 18.1 m /
DBH :23.5¢cm /

Whole-disc values
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E. camaldulensis No. 1

Tree height: 19.9 m
DBH :244cm

I:l < 4 Counts/mm?
I:l 4< 8 Counts/mm?

- 8<12 Counts/mm?
- 12<16 Counts/mm? /
- 16<20 Counts/mm? /

- >20 Counts/mm?
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Whole-tree

frequency: 6.0 Counts/mm®

Tree height: 30.0 m
DBH 123.8cm
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Whole-tree

frequency: 10.4 Counts/mm?

Whole-disc values
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I:I <0.550 mm /
[ 0.550<0.600 mm /
[ 0.600<0.650 mm
[ 0.650<0.700 mm
Il ©0.700<0.750 mm
Il >0.750 mm

15
Distance from the pith (cm)

E. camaldulensis No. 1

[] <0.600 mm
|

[ 0.600<0.700 mm /
/

[ 0.700<0.800 mm /
/

[ 0.800<0.900 mm /

Il ©0:200<1.000 mm /
Il >1.000 mm

Whole-tree

fiber length: 0.684 mm

Whole-tree

fiber length: 0.652 mm

Whole-disc values

10
Distance from the pith (cm)

E. globulus No. 1

Distance from the pith (cm)

. . 0.630
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=  Whole-disc values = 0.631
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E. camaldulensis No. 2
X 17 E camaldulensis |ZE 1T A ROBERNETER
Whole-tree Whole-tree
fiber length: 0.915 mm ™~ fiber length: 0.885 mm
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[GHE B 0D A P 28 52 |

E. camaldulensis \Z3BUNT, AREGHEDBEE X, S ik, BEEID S 8 A
[ 23> THINN DM A L S Av, #5m CIEfEm o e & I+ 2Hm iR L
7= (M1 9), FERIZ, £ globulus \Z3B\WT bEIG R TILBEORIMNE & b2
T AHMM 2R L, B AT, fi2: SR AN 2> TR E < B3 2 m 28 7
S (K2 0), E camaldulensis, E. globulus & ©IT. ANEHEOBER X, Skt
FRDEFRIZBNT, 22— VO KR EEZ R L TWD EF R 5, il Moz
TlX, £ camaldulensis, E. globulus & &IZHEE EERICMINN > THEINT DA %2R
L. EEEITR NIRRT,

[RHGHETEL S DR R PR 48 52 ]

E. camaldulensis 23T, AREHEOEBERIX, HH HRITIX, B T CIsEml
O R AR [ 2 TEEINS A &2 o L7223, e B CITiE — @M /5
iz, fhGm <l #EmoEne & bicbhbd»cEdbTaEmER~RLEE (K2 1),
E globulus \ZB\WTIE, BT TIE, BEAIZIW THAA BRI M 22> T
N 2 A &2 7R L7223, s m Tl RE 2 b ootz (X2 2), st
HEDOERIZBNTIE, £ camaldulensis, E. globulus & H1Z, =—7 ) FED %
HIRF S 2 s LTz, i OZERIZBWTIL £ camaldulensis TGO E & 12
BT A Z R LT, B globulus TIEIRKE 72K SN ho T,

[EE T RE DM RN A s L OME B A 7R AL E O HEH ]

ERRIZ, lkE#H a7 Z2HWT=Y — FRZE&EETH720I1IC, 2FEEZHENITE 52
TEIOWEENEEZ D MLERN D 5, TDT-d, FEIEICBWTE L EEicsiToH
e U COMBEMELIEE KD, —EEROMFEINEEEE L5%RE & 72 HAEEE
o INLEZ, FEERIZ, WA O CEUBHRIRMT 25 £ 9 ICHE F& 3.3 m AT O
FHCR D=,

EEEFRE OEMBE 2RI ElX, £ camaldulensis T2.8m ToH Y. E globulus
TiX. 1.8 m Tho7~,

R DR OEYEE 2 R T I B IX. £ camaldulensis T 1.3, 1.8, 2.8, 3.3 m
Lo, E globulus TiX, 1.3, 1.8, 2.8 m TH o7,

EE SR OFEYEE 2 R INLEIX £ camaldulensisT1.3m & 72> 7=, E. globulus
TlE. 1.8 m Th-o7,

IS OFER . ABIAKROBEEEEOSHTICHE SN T, £ camaldulensis TIIH F&
2.8 m, £ globulus TIX 1.8 m DK EH a7 28T N WU R(ETHLZ LN
RSN, SV THMEORBIZB T2 —h U REROZDIZ, b0 EEn
SERE L7 RS 7 &2 VT, B 2RO MR ENSHER TE 5 Z LIRSS,
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Actual measurement
of wall thickness

:1.79+0.23 ym

Tree height: 15.2 m
DBH :18.8cm

] <150 um

[ 1.50<1.75 um
] 1.75<2.00 um
I >2.00um

15

15 10

Distance from the pith (cm)

0

E. camaldulensis No. 1

Actual measurement
of wall thickness

:2.20%0.30 ym

Tree height: 19.9 m
DBH :24.4cm

] <16um

[ 16<20um
[ 2.0<2.4um
[ 24<2.8um
B 28<32um

20

15 10

Whole-tree

wall thickness: 1.88 um

Weighted values

Tree height (m)

Whole-tree

wall thickness: 2.36 um

Weighted values
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Actual measurement
of wall thickness

:1.81+0.20 ym

Tree height: 18.1 m /
DBH :23.5¢cm /

15 10 5 0

Distance from the pith (cm)

E. camaldulensis No. 2
19 E camaldulensis |Z§H T BB EEDOBBNER

Actual measurement
of wall thickness 7

:2.40£0.52 ym /

Tree height: 30.0 m /
/
DBH :23.8cm
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15 10 5

=

Distance from the pith (cm)

E. globulus No. 2
20 E globulus |ZH 1+ DHEHEEDHBRER

Distance from the pith (cm)

E. globulus No. 1
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Whole-tree

wall thickness: 1.84 um

Weighted values
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Actual measurement
of average diameter

:11.9+0.6 um

Tree height: 152 m

DBH :18.8cm

[ <t15um /
[ 11.5<120um
@ 12.0<125um
[ 12.5<13.0um

Whole-tree

average diameter: 12.0 um

Weighted values
F10

Bl 13.0<135um [

M -i35um [

Tree height (m)
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15
Distance from the pith (cm)

E. camaldulensis No.

Actual measurement
of average diameter

1141+ 1.4 um

Tree height: 19.9 m

DBH 1244 cm

[] <120um

[ 12.0<130um /

[ 13.0<14.0 um ,/
[ 14.0<15.0 um /
Il 15.0<16.0 um /
Il >16.0um

1

Whole-tree

average diameter: 14.9 um
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E. globulus No. 1

10 5 0

Actual measurement
of average diameter

:12.1+£0.6 um

Tree height: 18.1 m
DBH

:23.5¢cm

15 10

Distance from the pith (cm)

E. camaldulensis No. 2
21 E. camaldulensis |IZH T HMHEEZOBBTRALTE

Actual measurement
of average diameter

:13.9+1.6 pm

Tree height: 30.0 m

DBH
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5 0

Distance from the pith (cm)

E. globulus No. 2
22 E globulus |Z$H 1+ DHBHE R DOBBREE
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Whole-tree

average diameter: 12.3 ym

Weighted values
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[REGHETEZ RE & A7 O PR ]

R B EMMEIE B O BAtR 23R 5 1T T, BB EE & MHEE OBMRIZIB W T,
E camaldulensis Tl No. 1. No. 2 & HICBEDOMBEEZ R L. ¥IZ E camaldulensis
EIRTIL, BMWADOHBEEZR L=, E globulus TiE, No. 1 [ZADFEBE% ., No. 2
IEEWIEOHBZ R L, BRI EN R Oz, — BRI, BEBER MR, E
OHBAZTRTZ ENFMLINLTWDN, SRR L7 £ camaldulensis TIXi O
MDRONT, T, BEEERSS2EREZEC CIEFIEH—THY, £/2, 4
EH LB ZIE R CTH -T2l EEZ D, 22— VREICBW TCEBEE
FERL & MHERE I E OB B D Z ENHE SN TWAH N, 2 E TOWE &[RRI,
E. camaldulensis TiZ No. 1. No. 2 & HIZIEOMEREZ R LT~ B2 E globulusiZ
BT, AHEEEROBTMNE RIHHEREEDN RKE<EGE LTI bDEE X B
Al

REEER L BMEEROBRICBW T, £ camaldulensis TiZ No. 1, No. 2 & %
RO %R LT, E globulus TiX, No. 1 IZEDHHEI%EZ., No. 2 IZIEDOHHE%E
R, FEERBICENR T, E grandis [ZRBWTHEBEBER L RHEERICADH
BRd 5 Z E0NMESNTEY | £ camaldulensis \IZBEWT HIRBEORE R~ LT,
LINLIN G, E globulus \ZEWTIL, MMEELE O 7 OZ RPN W2 DIk
WHHBAZ R L, AERERROONT-bDEEZ LD,

BB R & AREHENIEE R DO BRIZEBW T, £ camaldulensis TliE, No. 1, No.
2 HICADHEZR L, $Z No. 2 IZBWTEWADHENS S, £ globulus
THRRICADHBEZ R L, FFIZ No. 2 IZBWTEHWADOHBAZ R LTz, £ nitens
DIEH TR DOEFRICB W TEBEER E NEERICAOHEEN D 5 Z EnEE I
TBY . E camaldulensis, E. globulus & HIZFEDRERZ27- LT,

RREEE R L HEEER . Runkel b, 2W/D Lk DOBIRIZB T, E camaldulensis T
I%. No. 1, No. 2 RIZIEDMBHZ R LTz, FIERIC, £ globulus TH, mVWIEDOFHE
R Uiz, #EMERESR, Runkel kb, 2W/D M, 4 BEDQLFEERDOITHEMTH LD
(20 XX R CHBRE NS bz, Fio, —IC, 2D OEBIIAEEEE L mu
EOBENHAZ LM ENTRY ., E camaldulensis. E. globulus & HIZ[FEED
FERZ R LT, FRIZ £ globulus |23V THEKERESR | Runkel Fb, 2W/D FLASAFEES B
Ba R T EHERMERIEE D 25 2 ERRBINT,

MRHERICIB W, £ camaldulensis TlE, No. 2 23V THEHEREE CTEW IEDOFHEE
B LI, oM TITAEEEISE LN o7, £, NIEERZTRWVAEOHEE%Z
R UTe, B globulus TIE, fkHERER | fMHEERE, NIEER TEWIEOHEBEEZ R LT,
—RICHHE R DN & & b ITHRHEREE | SRR, WIEERSEINT 2 2 08 mbh
TEY., E globulus (XREDMER %% UT=, E camaldulensis Tix, PIIEEEDZE
HEIRNSWTZOIBRNAOHBEEZ R LT-EEZ BN D,

MEHEREE\Z BB\NT, £ camaldulensis T, fEHEE R CADOME., NIEEETH
WA OB, HEEEE CRWIEDOHBEZ R LT, £ globulus Tk, WHEER TIED
B, NIEER TEWEAOFB, MHEEER CRWIEDMHEMEE R L, ZNET2—h
UFEIZIWN T, FikHERE R & B R OBRICI W T, IEOMEBEZ R T, KAHZA
OMEZRIBHEOL D Z ENMBIVTEBY . E camaldulensis, E globulusiZ X
HFEFROBNIBFEFREIC L Db D EEZ LD, E camaldulensis \[ZFWT, i
HEREIE L NFEERDS SV 2 7R3 2 & 0 HRHETZ BB IC 35\ T R AR A3 Al B T
ERETHEERER THD I ENRIBEIND,

MHEERIZRB W, E camaldulensis, F. globulus & HIZHIEELE L B WIEDAE
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BIA /R L, AHHEDNZIE —EDOIIR CHIERINA R T2 EHERI S D, flHEE RS & e
BEROBIR Tl E camaldulensis, E. globulus & HIZEBDOFHEEZ R L, K2 E
camaldulensis \ZB W TEWFHBIBRE A H L7,

WIEERS & MkHERBER O BIMRICIBWNTIX, £ camaldulensis, E. globulus & HIT15
WIEDFHB 27~ U, fiHEREE & NPEE L O BIR & FARIC NI E A DS il BE SR [ 2 xF LT
KRELEGELTWA EEZLNS,

UbXy, BEREKSMMEIEEIZBWT E camaldulensis Ti%, No. 1, No. 2
EDITHBEMELS . W7l EN R bl ~T, E globulus Ti%, No. 1, No.
2 L HICHBENE L. BEENR LN, FicNo. 1 XD bEEDRWN. 20505
VVHRBE 2R U7 2 & IR,

TN DOFERIX. £ camaldulensis XV Y E globulus DN, RIEEEE & ik
HEZREDS L 0 BHAICRAfR L, M REORBIANE RN RKE <, WETH D Z L 2VRE
STz, Flo, MHEEEROBEEEERREND, B globulus DJ5N7 VT FEME,
FERNEWNZ EOAESICHEI SN D, FFlTNo. 1 KV H No. 2 D508, MERED A
MHENTEBY, BNERASALVTARE L TOMEBERICEL TS EEZHND,

w U YA 7 A EAH T D R ORI (7 > 7 ilaEig)
a—H Y LREEICT ST 2 FIZOWTRRE LT,
LEEERDOBERNAE ]

EEELRIL, A mangium O A auriculiformis & HIT, HEMID> A EARIZ 18] 2>
STREL 2B\ Z /R LTz, EHWEEERIL. A mangium D No. 1 FxO¥No. 2 T
FIVFI, 167.7 pm, 104.7 pym Z7x U, A. auriculiformis TiX No. 1 & O'No. 2 T
ZHEFL, 139.8 um, 146.7 um Z/R8 L7z, JEEOELIL, /NS WIE ERIRERED B
KB ERHSNTEY, A mangium & A auriculiformis O 2 f§lf# % Fb#g L7~
WA, A mangium, 52 No.2 [ZBWTHIRFMENBWE O LHEHI SN S,

[E R HBLR ORI A ]

A mangium\ZFBWTIX, No. 1 K ONNo. 2 iz, #HHIH> S48 EARNZ [A]) 22> TURIE —
EDBEEHHRE R LT, — ). A auriculiformis 2T, No. 1 KT No. 2
iz, EEHBERE, HUTROEVEZ R L, £ O%RE ANz TR 3 5 #
FRF80 BV, T D DGR, FHEEE BRI, 4 mangium No. 1, No. 2 TZ
NFEN, 7.3 %908 / mm®, A auriculiformis No. 1, No. 2 CTFNFi, 11.6
KLV 12.2 8 / mm* ZrR Lz, AR L7zE 80, ko — MH72 0 OEEHOWRLD I3,
FERMICE Yy 7BEIRTIELZ EITHLNTHY ., 26D D, A mangium
& A auriculiformis wHHE UT-%56. A mangium O J5 SEIRIFFEICENL TS 2
EMEBZLND,

[ AR BE S D -4 7 ) 28 52

FRHEREEL X, A mangiumNo. 1, No.2., MOV A auriculiformisNo. 2 2T,
BRI D/ Mmoo T, I3EH A2 RLEZ, L2LAERNL, A
auriculiformis No. 1 (ZEWTIE, MEHEREE X, BEM2> &8I AN 7 5> THEIN9
DEMARD BTz, T DRGSR, VRRHERERIX, A mangium @ No. 1, No. 2
TENEA, 1,19 N 117 um 7Rk U, A auriculiformis ® No. 1, No. 2 TEiL
Fiu, 1.68 LN 1.22 ym Hox L7,
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BREB MBI ANALTHEAREZZONTWD Z G A mangium & A
anriculiformis % WS U256, A mangium DITH IV THEATHD EEZ D,
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P
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%5 E—UDIRRE

Origainal monomer

Peak No. Name unit

1 Phenol H-Alc/Ald
2 Methyl phenol H-Alc/Ald
3 Guaiacol G-Alc/Ald
4 Methyl guaiacol G-Alc/Ald
5 Vinyl phenol H-Alc/Ald
6 Methoxy catechol G-Alc/Ald
7 cis-Propenyl phenol H-Alc/Ald
8 Methyl catechol G-Alc/Ald
9 Vinyl guaiacol G-Alc/Ald
10 Syringol S-Alc/Ald
11 trans-Propenyl phenol H-Alc/Ald
12 cis-Isoeugenol G-Alc/Ald
13 Vanillin G-Alc/Ald
14 Methyl syringol S-Alc/Ald
15 trans-lsoeugenol G-Alc/Ald
16 Acetoguaiacone G-Alc/Ald
17 Vinyl syringol S-Alc/Ald
18 (Oxy-allyl) guaiacol G-Alc/Ald
19 trans-p-Coumaryl alcohol H-Alc
20 Syringaldehyde S-Alc/Ald
21 cis-Coniferyl alcohol G-Alc
22 trans-p-Coumaraldehyde H-Ald
23 trans-Propenyl syringol S-Alc/Ald
24 trans-Coniferaldehyde G-Ald
25 Acetosyringone S-Alc/Ald
26 trans-Coniferyl alcohol G-Alc
27 Propiosyringone S-Alc/Ald
28 trans-Sinapaldehyde S-Ald
29 trans-Sinapyl alcohol S-Alc

a Acetoxy toluene H-Alc/Ald
b Acetoxy benzaldehyde H-Alc/Ald
c Acetoxy benzene H-Alc/Ald
d trans-Acetoxy-propenyl benzene H-Alc/Ald
e cis-Acetoxy-methoxy-propenyl benzene G-Alc/Ald
f trans-Acetoxy-methoxy-propenyl benzene G-Alc/Ald
g trans-Propenyl phenol acetate H-Alc

h cis-Acetoxy-propenyl benzene acetate H-Alc

i cis-Propenyl guaiacol acetate G-Alc

j trans-Acetoxy-propenyl benzene acetate H-Alc

k trans-Propenyl guaiacol acetate G-Alc

| cis-Acetoxy-methoxy-propenyl benzene acetate G-Alc

m cis-Acetoxy-dimethoxy-propenyl benzene acetate S-Alc

n trans-Acetoxy-methoxy-propenyl benzene acetate G-Alc

o] trans-Propenyl syringol acetate S-Alc

p trans-Acetoxy-dimethoxy-propenyl benzene acetate S-Alc

q Acetoxy-dimethoxy benzene S-Ald

r trans-Acetoxyphenyl propenal* H-Ald

S trans-Acetoxy-methoxyphenyl propenal G-Ald

t trans-Acetoxy-dimethoxyphenyl propenal S-Ald

H ERBFITI=— LB G TTATVILES: DU FILEL,
Ald: P2 FLTILTER, Ale: YU F)LT7ILa—)L
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(2) BFFERR DA BRI S D20
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LUE SRSy (I
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3. 2 BKEANOBFE
(1) WFFEN A K OSR
PN T — ) W T ~ o (FT-Raman) 53k 2 MV 7o EAE) 2@ BT IZ 1) D 3E0E
L& D %
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ik % (A LY \%
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: O) H:H% @i N Therm:‘:e!er (h)
b=, ® 26 {ERERMER()SLCHE2)
fRitias, &

BIOBIREDRENEZ biLd, £ 2T, MR FT-Raman 53 CICEF 2 AL H AL,

FHW 2 FEPHAN CIRE = > v — LS " RE 72 /0 AR A R (IR 25 2 9T LIS B L
72 (M26), ZHZky, 0. ICORENHR SN, £7o. ZHUZ InGaAs Fri
#8% A L7= FT-Raman 736G 2 ANV CHRIEIRERE OB A e Uiz, ke L
TEIE(RY AF L) EHR(ELVE—R) O _FEOREEREL V-, ZOREE,
AEHEEE ICBIfR < . BFIEDO B — 7 BELICBIT 2 HEMEN, NUAF LT 15.0
25 22. OCCOHIPAN TIRENZLT 5 &9 200 {5, B/rve—ATiX 15.0 756 22.5C
OFPFANT, FIERICR 40 5 E RELSKEIND Z EMNHBA L2, 2T XD, InGaAs
g8 %A L= FT-Raman 20 E 6 EFHO EBEFBMENKE M ET 25 2 EHBF LT,

UT R4+ FT-Raman 53 i % IV 72 B AL Re i 00 FERRE ) 7 &

UHA 7 NAAEICEEE L TWD &3E X B ABIREEL PR D& - #EiER b O
AR B FEA L A R 2y D & « A 72 D NI IRIERE DT I EE CTH 5, — &%
NS FEDFRNT 24T 5 11X KA 97 1 LRI 03B 726D . B 72 0BT 80l D BRI 23
HELRHECTHD, T T, FEMEHEOTEIZOWT2—h Y Z v, TR
FT-Raman 77 Ytik — 28 AT & RIIC K 0 FEEN R EEZHRst L (K2 7), #
BhE LTHA—A T U T PED Eucalyptus camaldulensis(14 4£45) | E. globulus(14
) 45 2 EIR DR & O BERNAL &2 AV T2, ALy 5 X Oy ofEE & L
T, AE—NVART—)WE FAHT ¥ RY R, S bEFRRIC X DK R &% v,
Fotbilo—R, qg—kra—2R ~Ibru—2R Ur=r HiHY. TAh Y
W, St V=0 ) XML/ TTA T UM, ~I e — R EERT S
JNhaA—RA Fa—AR HIFI =R TL)—A TIE)—ABIVP~v /) —A
DN, BEXOBRBEEBERERG Lz, —, IR EER LY 7 7 =tk 7
PAPAEE & WAL E 2 O, RBEIC L D Rz, SHERE R IOV TN 3t
L7 & MZHfamfg & NEmfg 2 1E U, MIRaER 2 HE Uz, B8 B & ORHRKE
FRAE D ELRR % F 5 I QNS EERR T R B W CHIE L7, EHERIL. b &1
L TRz, MEEDE ST TS B W TORBENE Lz, MLy = VYRR
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WX VIR L 728, JEFBAMER T CT o4 A Y —2 WIIE LTz, T~ AT Fb

RICOARZ
-Radial ly Divided Increment Core
Analyzed by Raman Spectroscopy-

AE—JL - R ILiE
(L2MEE %)

FT-SToa%k
(L—H—;

4

27 RICOAR %

I%. 1064 nm @ Nd: YAG L —H—%& HWCHIE L7z, 3B LT 20 mesh pass (840 um
LLF) DR Z v, NMR F 2 — 71228 T 180° % 7 EELTHIE L7=, 100-1800 cm'
<7 b % Multiplicative Scatter Correction % f#4y L. Partial Least
Squares (PLS) EIZ & V0 | SERIME I *F U CREAGUR 2 W R AR & 1R L 7214 (n=55) |

REFREZ FVRRE Lz (n=25), HERETHIE LT — 442K 6 BLO7TITRLTZ,

& 6 RER (LEEBHADELSUVERBS DHEE)

Trait Data r SEC Derivative PC
Holocellulose (%) 80.1 + 6.7 0.901 21 2nd 3
a-cellulose (%) 44.9 * 6.4 0.916 26 2nd 2
Hemicellulose (%) 354 * 3.3 0.949 1.0 1st 5
Lignin (%) 18.9 * 34 0.913 1.4 1st 4
Extractives (%) 6.5 £ 4.4 0.963 1.2 1st 4
Alkali extractives (%) 12.2 * 3.2 0.923 1.2 1st 5
Total extractives (%) 18.9 + 4.7 0.932 1.7 1st 5
Glucose (mol%) 11.2 * 3.5 0.864 1.7 1st 5
Xylose (mol%) 65.6 * 11.0 0.906 4.7 1st 5
Galactose (mol%) 13.6 * 8.7 0.938 3.0 1st 6
Rhamnose (mol%) 0.8 * 0.3 0.805 0.2 1st 5
Arabinose (mol%) 4.0 + 21 0.949 0.7 1st 6
Mannose (mol%) 4.2 * 2.4 0.831 1.3 1st 5
Lignin S/G ratio (-) 2.76 t 0.95 0.942 0.32 2nd 2
Basic density (kg/m3) 570 + 93 0.961 26 2nd 3
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® 7 BRER (LEBERSES S THERES DOEE)
Trait Data Derivative PC
Fiber (%) 58.6 E 10.0 0.921 3.9 2nd 2
Ray parenchyma (%) 18.0 + 3.8 0.924 15 2nd 2
Vessel (%) 12.6 * 4.2 0.753 27 2nd 2
Axial parenchyma (%) 10.6 + 4.3 0.924 1.7 2nd 2
Fiber length (mm) 0.743 + 0144 0913 .0585 2nd 2
Vessel element length (mm) 0.232 + 0.049 0.837 .0269 1st 2
Cell wall (%) 30.8 * 5.1 0.813 2.95 2nd 2
Vessel R diameter (um) 150 + 37 0.820 20.9 2nd 2
Vessel T diameter (um) 108 * 24 0.817 13.9 2nd 2
Vessel Ave diameter (um) 129 + 30 0.819 17.2 2nd 2
Vessel wall thickness (um) 3.07 * 0.63 0.967 0.16 2nd 3
Fiber R diameter (um) 13.8 * 1.9 0.899 0.85 2nd 2
Fiber T diameter (um) 11.8 * 1.2 0.891 0.55 2nd 2
Fiber Ave diameter (um) 12.8 * 1.4 0.905 0.60 2nd 2
Fiber wall thickness (um) 1.73 + 0.21 0.851 0.1 2nd 4

ZORER BERIERIZAWET =2 EMEIHW T — 2 ORICHERRAEIT R
Molz, IZEmWAZFEEE G EIOR & LT £ camaldulensis %, 1RV HFHEG
PateiBlofl & LT E globulus DAY MVvaERLTZ, FT-. 28AIZZNG
B QRO LTe b DEABEB & L TR LTz, Mo dT 5282k, —n"—T v
TL TN = NEo& D L, FEREDNEZ S0, SENEZ O LR 2 Ji L 7=
bDET~ DT —2 L L THWE, 728, M0 ORITITMREHIERFE ORI T

RE LTz,
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28 KA FT-Raman ARVLIL (A) BIUZDZRBADARIEIL (B). E camaldulensis

A (a EELOBH).

E. globulus ¥} (b; {EE S D).

PLS ¥£% JAV N, K& 2 BEARURHI 0 U CTERL L 72 MR HARE R 2R 6 B L OV 71Tk

L, o, Tuy bOBIEX 2 8AITR LT, fERE LT,

K OB RER L OBICHBIRE 0.8 LI EDOFEREIZ
. BB a—0 ) B S BEENOEFINOEREBLZLOTHY . A ITE,
F 72, FT-Raman 3 GIEICB W TR DEFZ WD Z Lid, EOWEICL D EHF®
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HFRE DRI D720, 28AITRLTEXRIITR—RAT A OB E LTHIL, #L
WEINTWD, T E camaldulensis OFEFTIX, (DMIEKIZ L D E IR
SN, AR ZCITEEEZZ TRV E ) RBRERNE LN, DEDZ Lk,
BoNERERIIZ—T U KBICK LT, ZORBEHMEICBEL T AT L LB
265, 72F. FHBEOEK) - T EERICOWTIE., MO R OFBEN T X TE
Wiz, 100— oMb ROF, & LTRBICHATE S, 61T, BAD LS 72
EHE72 LB B OREIEIT, AV E CHREV 1A CIIE BT S o liE i3z <, 4
DWMEITEETH D,

ARANFELZ W TR BAROBE OFERIZIH N TS BERE RS X TOARMFHE
T, HERIE X VST R & OFICHBIREL 0.8 LLEOFERIZE WHENE b,
EERITADED &9 IZEHRNABRO b D,

PLbEDZ L6 FT-Raman 4y 6iEId— 0 U KRB & O 72 5T O AR/ -
AR RE DTG - FEMEE E B2\ T, MmO (2 (B Zag i) 1Bk e < A% T
HDHZENTRBEINT, ZORR, MEICHEBER 2 E VAN, kB b ER
DT, Aakla—2R qg—klo—2R ~Ikro—2a U Z=1_ HHY.
TAH VB L OO EAER, VII=0 03 XA/ TTA T Vv
B, ~I B —REHRTAIVa—R L a—RA, GV N—RA, T —
2T —ZAB LNV ) —ADFEN, RREEER, HIBER MR, Ak
MERBRRSR . BN ZMfa=s il Zehiiass Bo Fm) - #55 Mk T 5% - Ak
HER O E L S ELL . B L O AN BT 51E% - ARGKER I o fuEE D= X |
IZBWTHELNT, ZDOZLnn, 720 EIC L 2 BFEMRHEDOIERER E &2
ARECH D Z EVHIB L7, FFIC, MBEZRED AT Tk, BB k= V= #iE T
REINTELTHEFICHFERTH D,

) YA 7 N T DB OIGE - FEMERRY 758 H 07 1572 5 ONT B BhS PO E D B %6

WU YA NEERET DREOKKOIGHE « FEMEER R RE FIEE ML T D720,
FT-Raman 73 YGIEIC L DT 21T - 72, A7 hJVIE, 1064 nm @ Nd: YAG L —H—,
InGaAs fHgR 2 AW THIE L=, k& LT 20 mesh pass (840 pum LAF) OA¥ %
AW, MR F =2 — 71228 T 180° #%#EL, L —¥—/3T— 500 mW, Z3f#GE 4 cm™
TH12[EAF vy & AKIRERAZ AW T 22C T o7z, UV A 7NN ER D &
AT NVITFRHEAIIC R D | EF 0 ZRPOMEIZS SICRHFEITH L Z EnD
(M2 9a, b), 100-1800 cm' T~ 7 N EBLEEMMNTY 7 b Unscrambler?. 5 |C
£V Multiplicative Scatter Correction % R4y L. PLS{E., & Hiy v 7 A
TIEZ KO RZERES ) ZhkrE. B 1LIRLEY A 7 Ao FZRMEIC S L
THEMREZIER L%, MEL (K3 0a, b),

ZOFER. MRER TR 0. 996, FEUERRZE 0. 16, FRE CHHBIfREK 0. 918, fZE
BFE0.70 EHERICEWHEEEZET-, DENrS, AmEoirTsZ ticky, &5
ELTOHEMTHARED U YA I AVEZONWTTFHIARETH A Z ENHA L, &5
2. R AT LAOBHBIEIC BRI L2720 (K3 1), @V VA 7 a2 fm9 580K
DORGE - FERIERY 728k 71572 D N BB EE 2L Lo, A FERAae LR
— A, a—kBlrua—RA ~Ikira—R UT=r ¥, 7ua ) R IO
P OEEHER, V=D ) XA/ TT AT VK, ~IkLra—2R
AT DI NVa—A, ¥va—RA HT7 F—AR TL/—RA TIT7E/)—RABL
W~ v ) —ADE)VEL, BRREEES. MRS, KR, B8 E. AR,
O MR =R dho7 r ZREE s O T - BERROT I BT BEE - AlkMEREIR 0 E
. B, BRLOWE FmcET 28 - AEHEROMEDE X 12\ T
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[FIERIZ 72 [FIRFIZAY 8 7 CHEMIEME BN FRETH D Z LI L7, Thbick v,
7T SRR DA T UM LT DR &AM ORFEDRICH B2 AR R &
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(2) BFFERR DA BRI S D20

ARFECLY  FeRBREEZPLET IR FEEOZELZ AT 027 N CTH
RLI-EEZHNTITZD720, 2o THIL CO, ODA O X 9 ZEEEA 72t 11753 0]
HEE7b,

=T, MDY YA 7 (B ITREEIEZ WD Z EI2LD, FE, B
U—PERICE VM ESEONDLZ ENHA LT, 2D, ﬁ@%ﬁﬁﬁ”ﬁA@
LT T, U A 7tk (B0 R OB~ FIT ToN—ZF5E LTz &V 2
60

BRRIZIE, A7 ev=7 MZBWT, FICZNETHFEL T o2 U A
I NAE OB DIRER AT -T2, ZHUTE Y, VS A 7 NAMEORHMEZED S D02
X JIS R0 IS0 OFkG & L CTHNLFTRE TH D 2 & #REA L7z, 56 12, BIED T3#007
)#47»@@%Lh%mﬁ@xﬁb TV — MNEKEEmT D EIZL D m A
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%é<%kéfmwﬁb%ﬁi#é%fiﬁf%é:kﬁz*w¥~i;vA?%%
D, THTO CO,PEHDHIRIC L ET D=0, =V — MEEKOFIEEZFIEL T, &
AV FERCTH DBIAREIERZ DB DT v T E L—F—I2 X 0 FHHIT D L D FEREE
BFIEICE Y, BEVT, £STHICBWTIEA 4 T A 2 A2 IET 5T
BEFER ST, 20, RFEITHEN =Y — FABIKOFN Y — L ThH D
ZEEMN L, —F, RERRETHLIR LD, AT A ML FRETH D Z &
Mo, UTNAEA LTREEDO ) A 7 AEDNHHT 2720, 5% T ~ORFEDIE
Aizky, oV A 7 A EDORIEEZE I A N TEITEDZ L& LT,
PLEMNS, &)#47»@(@&)%Hbtl Wllima~—2 %, £7-HED
R I i - e AN EI b g Nl By k-3 i/ﬁzi1~ﬂ~i37~&%I

37/71@i9ﬁ¥%m%%mbxﬁ®§ﬁ@ Rttt OREEEICIANT T2 dERMEA
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) WFFE NS e OVl
L ERARERE

BEIIAMMERIEL L TEANRRFTHD | —ANTEENZE LT
BHE E ST LR E MERRAM EEZ NS, 0, 7LV T INEITEE N
BWEEEWNZ ERMBNT WD, &2 AN, FHEM CIL, JEFHENKE W
IF EERIENAL 720 BESCHMINME T T2 00, lE#HELZ KIS L
TEEREDR LT LHMAIMEEZ S5 2 13 5720, IREERIC OV TiE
ZOFEDOT —HZEREP R WEBWREREAY LIP3 EMERTEZ &7 &
DLEEMREY A NITITAFET D, BVE BAER Tl MR X D4
AV IVOFRERRE TH D0, EOHE, FICEEMET T2 2 E080E S
TWDHDONRBURTH 5,

32 X, 7 ¥ T ¥, Acacia
mangium , Acacia auriculiformis | THEESERE (cm/y)

2

2
&

Hybrid acacia (4. mangium x A.

auriculiformis ), ~L—7 « 300D n=l; . Acl-acr:a ::naa-{gf'::fra _ _'

SAFODA WFZEARICHER: S L7 11 4 0:8_ i j;g::: ::;:f‘w’fl

B0 3N DIMERICTNENOME 4 o b .13 D

A, A 132 A, e 12.9-32.8em 5 fe  [13s 9l o2 [ IT( o

ERALMRI L Lie, omEeEgg & 1 ] T Y17 R

RME E OBRTH S, HEOMIZ A & 41 ET -

mangium & A. hybrid TiXIE URRE TH 0.3? 1

Y. A auriculiformis (XEHIHIZ D o::‘ J , , ,

2HED RERELRT, LLARND, 10 15 20 35 30 35
E# (cm)

BT b b ERRREEE IR L
TIHE—EDEERT EWVZD, T,
ZINE TR S V—T12 L - THI

=
I

32 TFTHUTHOEEELTFHEERRRRELE
DR

THEEMERE (cm/ly)
H!:E éﬂf:?ﬂ%ﬁ‘lﬁﬂ(ﬁj*\ Paraserianthes 1.1 b 1 T .35.-31':f:¢ffs T
falcataria, Tectona grandis, Agathis 5 1 T - o a’:".sf‘)f;;:r:_vg "
borneemsis 73 L &L [AAR7HT TH Y | 09} ‘L;ﬁ&jﬁn’ ] E'g?f:_ M
B RAM TIRREE TH D L 2 o) P e
Ex b, E % R Fh?*ji S
2 eb 2 R ETE [ T
B33, 2—h VEOHRTHB, o5l ] | ]I
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globulus D 5 HRIFIXA—ARF U T - N
T A RS . B S 2T 10 a5 @) 23 8E 3 W s E
OREFRHT, Ml 11 45, Mok 6.56— MWM_S;;?LQMPMW
47.1cm, 4 30 fH{K, BFF60 AL L, * " o S
7=, %7 —% & LT Hybrid eucalpt (£ 53?? A-NEDERETFHEERRERS
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HEAT, MEER 6.5—12.8cm D H D 30
AKEWE L, KSR OLNR K DT E grandistX, ThHITHEE R U < BEIXEY
ERBEEREICH LAERIETEARERWR, X< LD L, bV UKERE A LS
EDZENTENTDOT DN OKREREE & QICEEIXMETT2EMRZH L0
R, LNLARRD, ZOKTFOREFIEFICDZ2WEEZLND, —F,

E globulus TlE, WEHENKE K 2D oNTEENFEIC (EHRAID) KT
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BB B L B IR D, £, 2707 47 U IR T
X< BEAMIIC DS . T, BRI B IC N TS < 20 RET D,
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bh. WPNOBFEL, BIE< TIREE, SERINS <. BEAMITRE < 25,
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B 11 4RO 7 H o 78, 22— U I,
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XNbOL SN O LTI ERE : \% 7
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TREFRRDBEAE R, 70T 4T B 4
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TR oo T,
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D, BIEEZLICRESINDIRELOTHDLEEZEZX LD,
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H, 710% 7 F L KERWTZTD80% A H 7 —NL KD b EWEEZ R LT, 0% 7 &
FoKEHWD LS FEOEWERY 7= ) — g E THEIND Z &6,
80% A # / — /LK TIFHH S NI WE D FOMEEI & v = Bl S vk R &
2 65D, A mangium K ONA. auriculiformis ¥ DRV 7 = ) —)LE&H w3k
1%UTTHY, =B VMR TOR VIR -T2, —F, WO ¥ =
GHBEITIT. TR N4.8%ThY, X = @R LTHYETHL EEZ LN,

% 8 BROELDZI—A)H " HOR)Iz/—ILRVEV=VEHE®

Ak fhit ) & RY 7> ) — & ARV
(%) (%) (%)
24
80% A &/ — /LK 5.48 0. 99 2.21
0% 7 & k2K 6. 66 1. 30 3. 38
4042
80% A &/ — /LK 7.73 2.02 4,02
0% 7 & k2K 8. 56 2. 27 4. 55

*E camaldulensis., ** i ARKE x4 5 EEY%
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(=B IVMORY 7 = ) —)Vik57)

A0HEHAE. camaldulensistf DR F NVHIHE ) 5K 3 8 IZ/x I (AW % BiEEA]
E LTz, HEEL7-{b&WiZcatechin(I), epicatechin(II), 3,4, 3, 4-tetrahydroxys
tilbene (I11), epicatechin—(4B-8) -catechin(IV), epicatechin—(4B-8)-epicatechi
n—(4B—8) —catechin(V), gallic acid(VI), ellagic acid L-rhamnoside (VIT), dihy
drochalcone glucoside (VIII) X ON7 = / —/)Lfghi = 27 )ViHEIR (IX) ThoT=, #
DD HEMIZEZNH D) LI Th o7z,

(THTRIKDORY 7 = ) — LAY

A. mangiumt FZ 0> 5 1%, gallocatechin(X), epigallocatechin(XI), epirobi
netinidol-(4B-8)-epigallocatechin (XII) &L TN7, 3, 4. 5’~tetrahydroxyflavan— (4p—
8)—epigallocatechin (XI11) Z# HiffFRIE L7= (X3 9) ., XITLIHHULAHTHY |
LUREALD 7 T N EAKE D BALITKEREE Z A LW 2 L2 b4y F D RIEEAHI IR S h
RN BEOT R T U N T =V TR b D B EMAR DT i
Mo T,

(RY 7 =/ = bEH OB R AR )

Catechin (I) & Wgallocatechin(X) D/ XA 2 7T L% X4 02~ , 1O FE4HE
¥y catechol, 4-methylcatechol &z O'phloroglucinol ToH ¥ . XD F= B iR
Ak iEpyrogallol, 5-methylpyrogallol }x ("phloroglucinol T& - 7=, Epica
techin(I1) /XA v 7 F AZIEFEETH Y . epicatechin—(4p-8) —catechin (IV)
K Oepirobinetinidol—(4p-8)—epigallocatechin (XI1) DEA R RMIT. BEH K
Dcatechol, pyrogallol X TRAEBRH K Dresorcinol TH-7-, F£7-. gallic acid(V
D) 7B idpyrogallol ARG LIV, 7 T3 ) — /LAY Tt & v7=5-methylpyrog
allollIM S e hroie, —H . AFANUALEY (I11) OBSRAER ) 6 [Tcat
echol DEREHEFRD L0y 7=,

(# =R ~— Ol iE &E)

E. camaldulensistf DIEHL 2 v = R ) <= —O FRGIRARMIL, catechol, 4-m
ethylcatechol, pyrogallol T ¥, ZFDMIZ/DEDphloroglucinol A& S 417= (X
4 1) , Catechol & U4—methylcatechol &pyrogallol® ' — 7 HFEDLEENNS | E ¢
amaldulensisktt % > = O BE#HEILIX. catechol3. 40(Z%f L CTpyrogallol’f!1.0
DEIG LHEINT-, HERTH Hcatechinfk Rgallocatechin® [R5 THOESfE
T i D catechol & Opyrogal lol DI EH310. 8 T3, Omol% THDH Z Emb ., &
%, BSREA R OINEZ M S5 EORBERLETHDL, L., E camald
ulensistf D X 5 2B 3 fi# Ccatechol AT D E AR X = DIAMNIZE A E
TFE LR WM OEAIZIE, M OEGIRIZ K DeatechollNENOM T O X = EGHE
ZHEE T X D AREMED R ST,
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COOH

HOCH,
00 o
OH X
HO
OH

OH

XII

XII
39 A.auriculiformistt R MSEBEBEINTF= R I/ — LS
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< l
(a) ) 3

5
rﬂ%inudkuﬁeﬁr._”.. i —

e i s 30 35 40 45 15 D0 gl GO SRR g

40 Catechin (a)& Ugallocatechin (b)MD/\A A% 5. (1: catechol, 2: 4-methylcatechol, 3: pyrogallol, 4:
5-methylpyrogallol, 5: phloroglucinol)

5
l

| sy ., || N

. L R L e L L P AP R PR L T T A e e e e e

15 20 25 30 35 40 45

41  E. camaldulensistt B =R —DNA 04 S5 L (1: catechol, 2:4-methylcatechol, 3: pyrogall
ol, 5: phloroglucinol)

Kl DA A i R D FRHT
MWL B bR . e u%@*%ﬁ%

TEEI VRN 5, WY, Mtz o

{L LTV BRRIZBWT, [FHsE,. WE
DOBENDTOIL D DS, 2 DML T WU

L7 EDONTW A, N EE K+a>wuya4maﬁﬁm§t
Kz, HEEL, 2 LTHRIEA TV L £ Ki

D—H A 7 IVEFH 2T, RKEITLHREDOBHE

(TR PEDOFRIR & 72 D ABFFETIL, m%
N NTEME 2 HIiE 95 DI EE /M@ & 2 LT

W5 KTRER & D KRN & HEH 2 T
THZEITL T, REROFA L 550 %
Wi L B OWEAEZ RS 50 KO H4zmm®747wam¢xwﬁa
BAR LI R S MBI IR L L ERBORERENLTK ARSI
THEETH ) . MIABEEOEREE bR B a D BIE AR
BROMBENER AL LOHEKERY 1 71
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EERDL ETOREL LD (M4 2),

FE X AEd, JBEDEAIZ & bW O LB 2521 T 5130 T2 < | fiE
o FHEEOR Y EREIZHEINT D702, KRERRBEOE, A 4 REDOEIC
IHINTWD, D Z O X 9 72 AR EAITEIGT 2 T2 OB FEE A 4
T D KON ~OBENNEET 25 2 LR35 0- T\ 5, BREEIC L=k 05y
BFRzBENETHA,. A A VREICEGT 28BS RICER T 52 L3O THIE L
EZOND, @BEMYOY O XFXFOEYT ) DEEFESINIE S, oA H
FEMNZ Z OFBAR T FEATIERAFIH SN DR & 7o o TV D, BT VY & 2 D& a1
ZREHTHED D Z LI R | KA OR B ORI R 2G5 Z ENAETH D,

CHE KB i (R O fRATT 5% OS]

KFyxneé KTV AR=Z =D FHEZHLNIT2HTTY 7Y AV A
A VPR RERIETE RS B R & FB 2 N LT, KR OBRREA IR 51213 Ny 7
77 v RO@mVAEYIA O LR Z WD Z SIIRATRETH 5 2 Lo | A 7218 s
FOTEMEFREHR EHERDUHAL 72D, Tx 1T KT v 2L ORIR & L TRBGE
DZEFIR LIRS Z VWD Z LN TED Z L &R Lic, REGE THEY O Kk ik z
IEMERBLSE D Z IR BRI AL LIZBIR TH 5, AL TH 5 K'iikkll
OWTHIFEMERIIT 5 2 & 28 LEEEMITICRIH Lc, 77 U 0 A 07 VSRR
NTEPER IR DT v b7 v F2ATV BREY ./ A ADRE IIEEIEO NENET +
NVOENWRAFEIZOWTHR L, ABFZEEED D 2 & NAREIC /R o T2, WE OB T
FEBLRITFEZ I T DA A R OIEMFEBIR & LTI OB 27 L%
WL LAEICRHTE D Z & 2R LT,

E®) K T v R DA A IR E)

Iz & > T, KIIWETETHHD NalZMBrETIIRL . LAY OAE
WZIXEE D, Y KT v 2@ KATL X2 O KR OET Vikff s LTh o &
HAFZENHEA TV D, KATL XK 283508 Na N HAF L CHREBLZZ T RN LR
HMHNTWD, — ., HEOKRNWE TH D Na 2MEWHIEN T 5 2 OBiosfR g ¢
ADLZ EBHBNTWD, FEMAYIZ Na &2 BV ATHEREN 2200 & 22 BIE, Kignkik
HOoT Na DRV IAEND EEBEZONTWD, DFD . A A PENIFIZR T T
BsA A D Na' & KIX[E CHiE iR 28 5 ONEDNRIERORETH D, Z DOEZE N
BoauE, WIZ Na' 2k LanA 4 UdRORBEE L e TH Y . T DA 4
AR ZEA LT 2 5 L CHE OTEMSE 2 @D 5 Z EDRBLEDO LD L2 5,

Hx X KATL OALOEALOT X VA EHR LT L 2 A, Na' OFF(E F Tl K23 @il T
X7 I o T R 2 AR A AR O N 6 2 FiEE (T256E, T256Q) & HL72 Lz,
BpAERI D KATL & 2 Fi$H (T256E, T256Q) M4 FAI KAT1 @ cRNA Z ARk LIRREIEIZ 35
WTCIEL L. TEENLEEE (two electrode voltage clamp) iZCTA A B\ a2 HIE L
7o KOEEHRIZ Na' D HAFT 5 & Z29R%8 FKR T256Q IXEALKAFIIIZ K g 4 PHE 3
BH T L T256E DT vy 7 HfENTT A & THAMEIZHIN TV D T E b o T, IRIZ Na®
BREREOHENRZPLICTDHZEEZHNE LTEWEEMNE THIE LTz, 0k
B T256Q TIHIEBNMOEBIE T Na' 7 a v 7 I3EEMNIFKENETChH o2, 20D
ZEFARfHEDT By 7 Th D, NamiRE»OEEN (B EN) TH Na'23aR
TICAY 7ay 7 L, £l Na' i3 ip) i IS = 5 ok 4, —
J5. T256E IZBWTRIEEN DA, Na BLOFITR AL THICE EF v@id 25 2
R, L ZAN, mVaER U7 RN T KATL FL~0 Na' DR A%, Na 23
Jafl~F@m 5 Z LD S E oo 77, QT256Q T Na DBFLOHFIZEALTE X EY
HIET D Z EF RV BMOK T ¥ XL OFIIEZOT X BICHY T HAEICE T
HDHHLONFEET D, BOSE., RSN Na B FEL T, FIZEREARZFIH L
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THIFINICTHAT S Na' BT 24 VR THREEEL TV D, ZO=0Eio K
F v LD Na' /K OFRIRMEDMENZ & & T256E (& <Pl TV, Na® 1S53V VE il
NKF v 32N %EHE-> T, Na 2@ 20708, o K'F ¥ /i Na® /K
DFERMENELS DL HIRT I VB TA AU BRI SN TWD &N,
Z O ERFET D KT v RVOFERN ST 5 & Na BHEH D K'F ¥ 1Ll
92 EEMEIIR Y, S F VDL Na' 2 @IS E R 28R 2 B> TV D
ATHEPEDS E,

(22— U O KF ¥ RVBETOHEE)

TE D K'F % XV DA F BPGAINIRAFED RN E NS ETHLILTN D, B
RO~V B ARG T OHBEZ AT, 7 2 BRESIOMEED S WL TH D
A A VBT T DE55 DAY 2 DNA EeA &2 B L C. Eucalyptus camaldulensis
DOYARE R 0D HIOBIE % BEfE L7, Z OiEfs 1% DNA 7’ r—7 & LT cDNA
BR LT DMERM OB 2D 2 ENTERoTz, £ T, Eucalyptus grandis
D cDNA A7 TV —ZHNTHRIZIZ a— AL LW % PCRIEIC K W AR5 2 &
MTE, TOZEIFTARDNA 7477V —ICHHOBIEFPMFET HI EERLT
B, BHOKTF ¥ RrNVBBIE D7 a— AR AEETH DL L a2 LT,

CHTRIURER) KT v 1L OFKREFE B

FET KR DOEAI L D Rl R OB & &2 1) 51X 0 T Ao B30
fir EIREEICHEIN T 7200, RERRBRHBEOEAL, A F LV REOZELIZEHEINT
W5, ZOREZLIZK U TR EERE 217> T\ D, MlaNFEZEA 4
T KITMaNRBEEZ LT A A THY . 2D KIEEDZLI N O 4 A
FUBEEE RELS LT D, 5T, ML EEE L= 0 | (REE KR Z DB
KON ~DMANLETH D, BREICH LW OSFERE B E T 5545,
A F UBREICHE ST AWRARCER T LITARLEEZLND Z EnD . AIFFET
IFEE L E 2 SN OEEENRMD KT ¥ RV EIFEX S LT, AT, fif
PrEaEN TV KR EDBERELZ A H N LT MIC BT 2% E 2 LT 5 2
EERBEME Lz, I, HKT 5B, KUP &, K'F ¥ 31/A20 3FHD Kakik, #
30 DB B> TS, KF v RN RIFIDIC, EME T —Z2FRoH0D &,
AF BRI OIREFTDHT ¥ 3O 2FHIT RIS D, 7B DT v R IVITHEERERE
FricB+ o®ERH5 b
DD ZED Kk DOHE
HOFHRETRESNT

1,\7‘331, N,
. e e KATI(RSTF4T RT =
o TBIER R ThH  SATIRST g
LH%EDT ¥ VIR T

oo XFTXFnn
27— AL L KIGHE KAR
BRICHEBLSET- & Z A
REEBE L (M4 3), £/ RAl—
K" DHEL Y SAFIENE & fH &

43 HEYKFrILORE TR

e, S0 L FHO KRB DB DT v LERRLE ABEK WA NEETE
KFvrrziliLiz RHISBIEL TS,

7D, WITHEO KELY A
T T 125 9 MR SR 28 FLRR
ICARBEE - Z2 8B S, RN E T E AN T K OFEREEZRE LTz, N7 X —DH
DX &2 KIGE & bbfg LT, KC02 2FEBL L 7= KIGHE TITA EIC KOELY IAHN
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HIE Sz, &I, KTF v 2 UlgesiEM: 2 L33 5 Cs'T & o T, Kif@osiE ki3 E
SNz, LEDZ &3, ARKT v RVE KRV AAFR E L TRIGEBE TIIRE L TH
HZEERLTWD, K KF v X200 CREIRIZIE C* BNFERT D AREMED & 5
EF-hand EF— 7 fFEL TV 5, ZOEFF— 7 Kk iErE & BR300 50 %,
EF-hand Z il L 7= B AR K F ¥ 2L 2 ER L T KssiEE 2 mEt L7z, L, 2
OMIEERRTHIAR L OBFEWVIBEINT, CYOFEDOREBTIRHINR o
7o

B YA IR T IBAORAEBEORE (£ globulus KP)

Ut A 7 WAL E BT OMIEORFEIZ SOWT T~ o optih, BV iise &2 VR
RfL7c, ZOfER, SROMHEOR I L ARFISRWEBEZRETZ (F9),

R 9 UTAIONMELBRPOMHOFHIETLIEERICELMEEFRKGT M)

2o/— Azt PO ek Gz | H55F AO—  Methy 7S/
A o—2x y AVER BERHE —R 3 guaiacol itk -
(mol%) (%) alcohol (Hm) (=) (mol%) (%) (mol%) (mm) (mol%)

(mol%)
0.580*** 0.413* 0.367* 0.347* 0.312* -0.502** -0.467** -0.355* -0.344* -0.305*

BARDOWBHDOTBETSTUDIEICEYTRILE, *** 99.9% LRI THEEE. ™ 9BLARIILTEESE. *BULARILTEE
=

H¢®VVA%MMWV§?»H~X%%%¢6¢ﬁ%ﬁ%%ﬁ&%%bfwéﬂﬁ%\
V7 = LOFEE D BBRSIL, ZNONAMHIZIEH LS WOIDEIDIZIY, L7 HikiHEZ

HHE A=V PR ELZENTHEEIND, T2, ~IBr—RX Il e—R|Z tﬁéﬁﬁiﬂm<\
FTIKITKRE T DHAMES m NG | fHE IR £ 1T SN S E b MG S, i
DFREDERENINCE . F NS BV EN, @Y A7 NAEE R AETHHEEE 2D
AN, BRDMBFINLETHD,

) YA 7 W T DBARDOREAEEE O (£, globulus MP)

VA 7 0 ERER R OB DRI OV T T~ oGk, BVnfgihze 8 & ViR
L7, 2R, FHOMHEOR/RBEAFERICEWVEEEEZ (3210),

& 10 UHAILEREBRAEE) LHRDOBMMBDORFBICET2EERICEVEEFRE(6FE7 &b

MBNEZAEE (%) FRBNEEZBEE(%)
gz v
RO+)LO0—x HHE Y XLRKITTAT WHER Methyl guaiacol®  Vinyl guaiacol”
(%) (%) D% (um) (mol%) (mol%)
(=)
0.670** -0.595* 0.662* -0.615* -0.724* -0.611*

BARDOBHEDREES TR IEICEYTRIL . ** 9L ARIILTHEES. " 5L RIILTHEESE., *0%LANIILTHEES.
*oE A ER

2‘%75)6\ M L ARV ITFICHEEICERLTRBY, Xk EV IZEIZY 7
WCEERLTWAZ EHIAL, ZNENOREMEN R/ D Z EARBI N,

% t LH5EEVIZZOBRENRKEL, P DY A 7BV TIEXF—T7 77 %
—LEZ2D, ZHIIBARFT DY =D ) UXIERLWEMIHI S, TTAT
IS N EBRENA Z EDHB LI, —JF, BICEABREVIZONT, AT L
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HVRIHL L TT NI TFIIATUE=L RS REAWT, & -« BB E M
D ZERD A Y D F IV IRARIT KT U TIRISE 21TV, BRIt 21T o7, 20
FERAERE LN TELL LI RANK= UL EY DOFBITZRO T2 DD/ E o
77 ZAUZXF L. syringol, methylsyringol. methylguaiacol 3 N vinylsyringol
DIEFICEERNFTHLZERNHBH L, VU UK AENRBRY ZMHEI L, 774
T UNMVERIRET D Z L3, @E ORGSO RE BN—EE YT, 72, 2
FCOME TCHEHEMEDEM SN EDBH L AF I UHEEIL, BEZRKE 7 TldZen
ZEHIA LT,

PLENG, BB IO L EERED 2 £l
(TISEOMFFEICEE L TWD EH X5 m20C /

N5 Z Linb, BEREKORE MR | groc
DOFEIN L ATREE E 2 b, A% OB o[ LB872C
WONC I ST A 2 — 2 | &
L7 E A IR S R B,

S DB R T D BREHEE DR
ERE LT, JERAIC O TSR
RO (X4 4), IBREREWIZFEAG
FER AR X < Ao D | E T IREIR & & o |
LICZF DRI EL KX L Aol HIRY 5
REFEOEF LTI DR IUA «
D //T%é : & -’G‘ﬁ) D N : 5 bf:;HQYR—FVG\@ 40 20 40 60 80 100 120 140
ERITGRAZRESE 5 O T, [ L
SHTMEORAFIC b 21 5 BER B B4 RBRIATEREOHE
B EBRBE N,

BEEDRD, pt
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(2) WFFERCR DA BRI S D 2R

w ) YA 7V BT D S TIBHEOBIRN TO R 225 Z LIk
| MHEZRRIZ I T D BB ZBIRDBIFEIC D723 %, FERRVICIE, 28Rk
PR —EETEHTHEIIO DI ASHT 5Em Nz LT o n o7, BiARL
M AREANIRAT 2 Z LI SN D, T ED X D IRRFRY A 1 Z X LA Bkl L
NERHE 2 2L S ER D OB F 2Rt SE TN D D& D | AR 7 ] E R~
D—HERY 55 THAS D,

a9 DA A BB OBFZEIL IR ET L < . A% b LWEERDH L hc S b &
EBZHINTWD, AEMSCEM D A A ik k & 1357 2 I8 FEE & BEEDS
FPENTBY, 2NHITHEYWOSFA D= A LZ EfICHEMRT 5 L TEETHD, 1l
WDOHF L OFEMEIIHIE TH D Z &M b b A AV RIRER b~ DS A
A R IT LR E 2 S T D, FEER, Y O (B M) 1ITELS B 5T 5
A VEHER D 2 O BECEAN O IEEN DS STV 5, RIS AGA F
FUTHERETSBLT 2 A A L s R IR R B OFENT &l THFZE RSB IL TV 203,
LSt A A VBREHEINCE G T 2R E2 I3 2 1E RIS DO FENT N ES, FEY) D R E I O
JERIZEN DU ORIBIZHGT 5 L S5,

BIAROME OB RICEEND X = %R Y 7 = ) — VS ORI
WTCIE, ITE OISR ST ORI LY 2L Db BN EEERE Sh T& /-,
UL, =R ~—0OEEMITEE L TEINRE, {bFoEE (Frxz -
a-F A =ik 7= ) — AR HE) BIERD LAV L N TE N, ILEN
BnWz b BENEMECH D Z L, ZEORBVBVETHDLZ LEOETNH -
oo RIRETITo 2B RIET, b E (R200ne) OREBIRONITEL, £z
HAZa~ N7 T 74—/ GEONEEEOMEIT X 2 EEER O Y HNE»n
ARETH D, AHOREE L LT, fei 2450 MR O 35514k L 72308 o 2,
DREORFHZIL Y, DI ELZN ESEL 2 EBMETH D,

U= AFERN DD LA, AR, A REREE L THYORTE
D3, AT OWEIZ LV | il ke, HRAIEM., AETAWAE, buigEtE, prhkE
MR & IR AEFIEMERRI SN TE TWA, 2o 0 XY v = 0fbF
Mg, FFICH = OBEROMBEESEEL TS EEXON, ZTRLHDAH
FEBE D REETRMEFI B DI ~ DB it iE OB AN RIAE N D,

ABFFETIE, =BV, THYTNHEEL DRY 7= ) — )Lk HiEd 52 LN T
72, BE, o oniRbie, VOC Wk, MIEIEAZEORMEZED T\ D, FRoH
FIIRM TGN O RAET D FERFEREMTHY . 2O ORFHEIRZGNHAHT S
ZEiE BED ORISR S OBE~DO—RE LTHLEMT A D EE XD,
AEIOMTICIEBNT, 178 7B L OHER b AR AEER S, 77 20,
UNTT AR ETIERAME UTHRMERIZ/R D D25 D F grandis [TV T B,
RESS I OME R DR E RIS SN0 LR T DfmiE o 2 L i,
S%DEFENA I V%, B2 ETEHLS T4 A TRERBELHEZDLDOTH D,
TR Y, ARG HBE CIX, FAME S DICRRE S8, BEREIRE I E
DIIND Z b ]SS,

BN - BT O FAERE N TAROIERIE, TRz EHOAZNE M & 7220 | By
HORFMMEZ EF S, BN Z IR L, TS & - TG RO BER
JENZERT 52 Lo REBEICRE AT 2F:Maiikcesrz e e
2%, £l TNOE OB SOV T IMBED S WAMAIA 2 & LB -
BHRAOILEBED SN D 2 & &y | JeilE TEE DB - M O3 Rk 1E
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TEEINTEEAMZBEICFATASZ LIk CURBITREAZ KIS E S Z
Lz b,

21 AL DOEDOIEERAA S X, HERBR B HERF & A ORRFIEEN DO WL & 71— )V i
ST AZLIC Lo TOREREINDI LD TH D, B« dEE O N THILKRITZE D EH
DIEEDDOBEEDH X 2P TWDH EHEL TV D,
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4. IFTE S Ji A
(1) A

e =]

2V T il DRE T e—T

N OUNRZERF B RFTERE ARG IRR M)
N CEHRER TR P ses BRERFHK)
L CRAEUETRY: PR BREEEAFRD)

HiE (FHERY: BFE SRR

s AEBRERER EmRENER EvEE
)

Gily (BB AAREIRDITERT)

IR (LK)

BRI DB 7 N—T
N OUNRFZRT B FPgele BRAREIRA M)

EHAE A D 7 NV—T
N OUNRZFERFBE RFATERE ARG IRR M)

TS DR 7 v — 7

I OUNRZRF B RFgERE ARG IR M)
Bl (BB RERY b Aam R ER LmEE
IR R0

KRI SIATEIEN R EHTFERT)

Ok (BIERY R AEWEIRTFR)

fE EEKRY EWREEER A v 2 —)
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(2) A n—%

O WV THRHEDRE Z N — 7 U B D
K 4 i e (G fFZEIE H 2N
N BT | TUN R SRR R | Bh R 7V T AE D [E E H10, 12~H15, 11
R
B owe ALk iz A = H14, 1~H15, 11
EM L% AL BhF G H14, 1~H14, 3
By Rz |FLE CREST #FE & | [A] | H12, 10~H15, 3
BEE B |[FL CREST #8h & |[F |k H14, 6~H14, 12
HEAED |FE IS Ak H14, 6~H15, 11
iy £ |IF Lk [l E A H14, 6~H15, 3
&g ¥ |FLE CREST #iBh & |[F | (3F%) H12, 4~H15, 11
SA S RRE | FE [ Al k- H15, 4~H15, 11
Aot ERE (AL Al E IS H15, 4~H15, 11
NE RS | bV E K K | Bh R KP.,CTMP O#IER|HIL, 4~H15, 11
=T vt Br & B AbREE O FEAT
E=H E£— |FE B KP.,CTMP D& |HI2, 4~H15, 11
B & HACRHE O RN
KP. CIMP D L&D
& #A |FE [ P H13, 2~H15, 3
CTMP @ Yt:45{b D il 4
ERE— |FE ERS Gl H13, 4~H15, 11
AN E | ELE El 2OV T HHER K OV L | HLG, 4~H15, 11
AW | B TR 2 |CREST H4F & | 7 ki > — MIZ 1) % |[HLL, 6~H14, 3
FH R 2 e i
WL Pz |[FE - Bz 2OV T HER L OV V| HLL, 4~H15, 11
TRRHES — MZBIT B
B YA 7 MEREAT
7V T kHE D[R E
AR & |[Fk BeA 2L THRHE S X OV SOV | HLL, 4~H12, 3
4 =5 |k EH= THEME S — M IC BT D [H13, 4~H14, 3
BV YA 7 AMERAT
PV T HRME DI RE RS X
OV & FEAT
ARGHEF |F - NS 2V THHE DI RE S & |H13, 4~H15, 3
il (FEE A O & REA H14, 4~H15, 11
HiE MR |FHE KT R B AMHRZREDOBIZE  |HI1, 4~H15, 11
B K O\ fiF AT
Mm F= |FL Bhzads FARBLEWE OfFNT  |H11, 4~H15, 11
K #— |FE [ 7V T EHE D [E E H11, 3~H12, 3
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