KM E O EWZEPZE OF 1230
b dE B H B AEKRKD
MG KT O T

- N = I

¥ A H &

2 OHET, ALBEFREEROEHR S oL T, TOWIZH B b5 RALERT, =R,
HREEY, AR LOERNER L THR L2, ZO/ETIRFE 530 Tk URE O &4
ERECOWT LD ¥ LD HEYRET S,

EREREOLEMUCOWTIL, ThETICISAMBN TS X 512, XA M BRERT L s a7
ERLTUDTTHRRST e\ &, —BIRBRI S L dbhvig. Z ORI IFRESEHAR DM ERE
OWTOEEWSELY HIIDEL LTFbNADT, Z 2O EEMEKEDBZEMEE LA
T BRIV TIC & & E 0l TR D DTRESREIC DL TR SEIBICHEL TP E R\ L EX B,

CDWFERTH ICHIc0T, RIBIHREL DR bz bR HIMERREAURE L85 BN T I,
B LSRN THER, HERRBRAEEER, RETEIARERCH oS HFLRT 5. T,
ZHHEBE R oS T W e BREARME T EEE, HHEECFAERIIVEE £ boic Ak
NFHEIZ U DFFEEOT 2 i 1B L b 5.

sBE2EOL» KL

REih & gERA
R LSRRI OWTIL E 2 DHMEDRE L o1 B UTHBDT, FEL TR (85 11 #)
BB I, BEIAD 8T, 1951 4E 10 AEIERM LT,

ryr4 =y (Larix Gmelini LEDES)

FF=Y (Abies Mayriana MIYABE et KUDo)
YFEE (Fraxinus mandshurica RUPR.)

F e (Populus Maximowiczii A. HENRY)
==Y (Picea jezoensis CARR.)

vyvv=vhS<Yy (Larix leptolepis GORDON)
ERZAZEN /4 NS (Picea excelsa LINK.)
Abw—~T =Y (Pinus strobus L.)
BT DLW TR E 2 b ARG DIERAROFKALS B LU HESRY Lo#id Table 1 XU 2
DL THBH (ZhLOMEZLDOMIZ OV TR D Table 1~14 £, (FEARIEHICOLT

(1D REEARMHFEHEE T EEE
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Table 1. TR OEKES (0.1ha 2 H)
T EE ’ T T o .
= TR . S sy an P - Sy YVYTATVIFTVY 2 VAP~
{:i:(r‘rflm) !&fr—«/!m—«/ %-fﬂ—?:’] o ETIY S50 Ty el >
~5.4! } ; 7 |
| | i i
5.5~10.4, | 72 !
10.5~15.4, 7 5 16 2 89 3 ‘
15.5~20.4] 31 18 34 2 48 6 37 16
20.5~25.4, 47 39 15 8 6 44 2. 2
25.5~30.4 14 32 5 17 E ' 8 | 22
30.5~35.4 I 9 4 o | 2 ic
35.5~ 10 | 9
#0010 103 74 48 222 77 101 | %
Table 2.  #HpopiERE (0.1ka H9)

i i R o TS e
W RRE | MABMNES  FTHOAHENEERE  KRERREE | FPSEENREE
& \‘77” (fm) (fm) (ton) | (kg)

yoo4 = v 29.204 | 0.712 | 12.074 ! 294
| H
FOF =Y 43.043 1.024 13.805 328
¥ F X x| 20.280 0.507 ! 11.070 276
¥ = ; 33.911 0.807 i 10.104 240
= v = v 18.634 0.443 ; 6.490 154
SyvavATIY 32.161 0.699 l 12.413 260
FUTa T kY e 36.242 0.755 ' 12.541 261
Zbw -7 =Yy 3,176 ‘ 1.266 ! 14776 | 351 )
Table 3. it & K o # =
. N IR Ble o BB B2 s | mas
il i E e e fE= T &M !
L o EE Y (em) ’ (m) | (m) L (fm) ; %) | (%) _
Ga o B 3| 3 3.0 | 19.9 | 9.0 '0.6371 | 10.7 | 6.0
r 4 <= viGa 16 i JEH ., 39 22.4 | 17.2  10.4 !0.3087 | 10.6 3.8
Ga 33 % # | 38 14.2 | 14.4 | 10.3  0.0915 | 12.9 3.4
[Gb 201 B B 7 28.0 { 18.5 | 8.8 0.4971 7.7 5.7
k } < v3i|Gb 202 i JE | 38 22.5 | 16.9 | 11.7 0.3074 8.5 3.5
1Gb 74 % B 40 13.1 | 14.9 } 10.6 | 0.1005 | 15.1 4.7
| I
v g %{ Ge 66 B B, 08 22.5 | 19.1 | 15.0 & 0.2976 | 12.8 —
Ge 56,4 % 38 15.2 | 17.3 | 13.8 ' 0.1433 | 14.7 —
- p{ Gd 13/ F 3| 37 385 | 235 | 1.8 Les| 9.7 | —
Gd 14 % #| 410 2L 2L | 16.0 ;0.2878 | 10.3 | —
e 7 \y{ Ge 169| B ¥ | 35 ' 19.8 | 13.0 =~ 8.8 §0.186 | 11.5 3.7
Ge 161 % 3| 35 13.4 121 7.4 |o0.0858 | 11.8 2.6
oo o oflGf 102 B B 42 27.5 | 22.4 | 15.4  0.5610 | 11.6 2.0
YYY=UBT /{ Gf 103 4 B 4l 20.3 | 19.0 5.2 0.2366 | 11.6 0.4
. Gg 105 | B % | 43 22.5 | 19.9 | 11.8  0.3701 | 7.2 4.7
< I N I i { |
AV ya2v by k{Gg 106 % | 43 144 | 1858 | 13.0 0.1409 | 9.5 0.9
Gh 20| #| 3 | 349 | 200 | 13.2 o0.8588 | 6.8 7.2
2k w—7<v{Gh 26| B| 35 | 25.8 | 19.5 | 12.9 | 0.4520| 8.6 1.6
Gh 624 #!| 35 | 180 | 17.1 | 11.8  0.2123 | 8.4 1.3




REFEDBREIFATIRE (55 128)  (HR e

HHFD 3 2 BT ED L VESRE, NED X L AWHBEREND 1 KTOLHY, HEED
BEEVCHOLLIXZOHEIIL LD 1K hXTEEL, —T5 INOLNEMSDOIREREKTZ L0
LRl Utco LR OMEsNE Table 3 Dk HThHD.

HERFr s L UEIE
REISNIEERT D, HIFHLOHS S IO LE 2.2, 4.2n, ........ LIF 2m 3 ZICIE X 10cm

SHVOBEEE ) &) (FfE LIROMIEEREE ST e EiouL o ETLAE Db 5 5), k5
DRF DR TELRET SR ERVBDERE NIV IAL. ZOTXTOGKEMS, Fig. 1:2LHdL
ek 5T, SHEBEFOEHRLMLL LD N
2 SOEFEC L STH = ENB GHO 15 -
#, HEGEILD 4 FRICEERD 54128 o k’_
5cm < BULDOMTHIL T FHESR LRI
STHBRF & Lic G DJE Xy 1om i
#EILI) . Z 5 LCAalELL 2 bh - RR
Frofiz, ¥ALST2,700 2k % hicglLi
A, ZD5 b, WSO LD 1,100 23
T, LSO L DX 1,600 27253 ThH

ZP]/

AT

el)

L/
About 5 cm.

5 years Bark
o
' B N S' Test specimen,
NBOHRFITOWT, S0 L x Gl thickness:1 cm.
SERE) OFEHE, RRATAKI oL EOK . Fig. 1 Sampling test pieces.

FRTDFH, T L L EDERER L 200, ZORWABEMEKE (F) L AREFERYTHL
fo. BE OB LERFE b bu i,

R, GREOFREF L HVON TV ZERIOEFRIFOE L EB IR\ LIk ED I
BCRETHDDOT, ORETIERIUC L BE KR EIUREEAREEY D O ke Fa UL, FRlL
BKE (0%), BRILEKE (¢0%) B LIOEEEER (Rg/lon®) DH\ ISR XDBFEND S -

¢,=¢XR

feril, R=uERARMER KSR (glom® 1202 kgim')

¢ =100 X LMK BERAOERRYER (%)
¢ =100 X bR B B BB AT 7588 = 100 X ik 75 R/ SR RH AR (%)

Tl UK FRITHFICT 2 & E ORERIC X O THOEI R B2 Bl 246 Litic\ & & 20T
PENDD, THREZOVLTIRZOREX R L T—-EOBEXHE L TliELX s 2 ieotee LL, 20D
2 LDV THERADICHRESMA SN T Sl e X1 bi s,

BEORBR

1. EHEREDORT
R EREDOREAN T KB A IEELT 5 £ 200, BO7ehi2 8 < T DIKGG O FRIRAE D FIxHA 7 B
MEBLET L LADL 5 Thotz. Thbb, 4 OOFETIEL L « SREO 4 ETEHLT
FOMGOEKEE RS ®, TR 4HREEEFHL T LHHBRO S 21208 T, EHakE
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(kglm® THSHT) OHHERESIUE, FEBEOEHAR LHFRLICOWT Fig. 2a~h 2z bh

o TRHDOREL BRTHD L, KFDFHEDO Lo IEEC LT ) Zehihidbhs
L5Ths,

r 4 =ik, BORROMSTIRRGENT LT 200kg/m® LITTHY, EOHAIDLTIKGE
DB\ & OESTEIRIRC IR SN DU £ L DI T LA —H LRV, g
= AICEDEND D . BROWSILOHT b TG PRRGEI B3 T 200 kg/m® % = % % (Fig.
22). ' ‘

FE=YIR A=Y LBl X 5 IS0 RN T  fe{ 200kg/m® LITFTH Y (o2 LK Wi
R ZDOIE DTN, EDANbTE TR E b, BILOFEFTIRBRTL LR LR 4m HichiTh
FCRGBEDSE 2 A0S D Ee, WEMILIH & O & Db koo d < fgvs (200kg/m?
LIT) 2n60$2T, 74<YDBEHO X5 CRHEHHEEKEELDL TV 50 LEFEF LT
W% (Fig. 2b),

=V =i, 2L h, BORISTMEEKE (200kg/n? LIT) ThhFhed, LTOFGRLDLH
BT OHEREC BRTUH UL LT LOIR TV 2 D2EHINTH 5. BEMBIZEA L
AT EERKETH Y, FRBO L - BEOLADHG I 200 kgl LIT OEEREDOHEED ¥
o, TRIRARDY vy =Y h T <Yy OEE LAENTH B (Fig. 20),

S vy=vATTYTIE, BORIEOKEKFEOHEN IFFICKBENZ LVHEOTWT=Y =Y

_Ga-33

E

~

(€3], -1

10 5 0 5 10

() dot b @

(®ak %

20 15 10 5 Q s lt') IS 20 0,5 10 5 0 5 10 15
HUHS D 2F 0 (M) DL A F 1) (em)
3 101~200 tym> ([T 501 ~ 600 Kg/m* [T 101~ 200 kgsm> [T S01~ 600 Kgsm3
201 ~ 300 601 ~ 700 201 ~ 300
E= 301~ 400 701 ~ 800 E== 301 ~ a0
E= 01~ 500 - 21K R E= 1w ~s0 - RN R

Fig. 2a &EHaKEDOHA (7 1<Y) Fig. 2b e kEDSfE (b F<Y)
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WU NN AE) Cem)

1S
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o 251 (Om)

[ 101~200 kgme (I 501~ 600 Kg/m
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Fig. 2d & EKEDGMHE (Fw)

(RBeh @

N
l||| y .

l'l!l ! "h

il 47 A
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5 w5 0 5 0 s
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LESRXTH D, Tl b FxYRr =Ygy DX 5 ICELMa PR R Mc@EmakE (200 kg/m L )
DL e <, MBOILIT b TOLE L 25 ETEREKEDHEHA O T B (Fig. 2f),

FUY= T P eRELLALVZE Y Y DENTLITII D28, o rh IO KSR E D SR A
OBRLBREOBHNEI A=Y D X5 CEHWCEENKE (200 kg/m* LLE) T, X5ICFDELET
BEF=YDX 5D eKGENSZ T D, BIED A TIHEE KEDFEIAIEH 2 < ev (Fig.
28).

Ak e =7 VDS EEITEC < b X THORREG S 200kg/m* Ll EDOKGEE S OTE Z LA
FHEWT, FYYYOLHEEORIVCHIZELND X 5 ORGSR & A LEASHRSREEKET
Hh, LRBREBLEOMCECTOHU B L. S ORBROKHITHEHCHib L 25 L hiz
ForFevirh e b, SEREO.LHERSC S0 5 ICR BN B KGRI BRIUEIRSAI2% L 200
~600kg/nm® L5 (Fig. 2h).

T X B RO HEEREE L b0 o GHRICERO RIS DIE 5 RS 0bh L D b EkER B <, Jhikst
Db LEIOR 2 D TBRC S 2 TV ¥, FBEO s TRIESORS PRI ESkEL b2
L5 thn (Fig. 20),

FRRYF e LR U LS SRS L D VUG ORS ECEAkEY Lo LT aTh e b,
TFEE L BOOT, UHES ORGSR L D RERITH ), BREOMATIE L CKFENSL, %
FeRRE D e s TN S R EKER b0 L ) TH B (Fig. 2d).

TOL S IREMEKEDOSHOIL, b AAMBENARLOTRS BT b, BERLEBR LG

Table 4. & % & K & © 5 1 K 1E
T BORDDIS I E A D
WIS

BOEG BT 2N HE O &R

: B B
S0 b | AR b BROEmS  HTo®ms | EEons
HREREDTGH . o
| ‘ﬁamioﬁfd%ﬁm%%“ yf7/
&t&tﬁﬁ%V%maﬁf&o3ﬁ%kg®ﬂ%ﬁ|*?y1¢
EIKEN LR KA n“<tcw MYk
B T D% e =
REIKEDES 7K TKRE DR NCTEN
o Tl SRARETS FEAROELY EEAROWIY sy
BCEEKETSH |
Z)** E‘I iﬂﬁf #EZkﬁE]kE.@ir]}@ﬁazkE@ﬁﬂ/\ﬁ‘ [N A
riﬁaiaiok‘ \Ebiaﬁf&é g3 < fgvs
ST B e L
‘%&5 'igiaf%kw GAEOWEED 575
EXIEAEE RN . e e o2 g 25 .
I, Frok, BoHs 2, (K DEGFHN A b o —F
(RN S, ErA WU !@a\mg #ans Abe—7
ﬁCK%>O<LLt>OTl0 Mo B L4 e
@m%mxﬁvﬁ*J%Da\ EEkET 0137;1&6 YR E
Piab X b3 < el yﬁéiégi o
W Z) " I}_ ZEE k;afﬁ}ﬂﬂi%%’?‘ﬁﬁﬂ'ﬁ% nﬁ:‘ﬁfr‘ﬁ“@xnﬁ\ Foe
1% WEEAETH D

HO* ARMWBRC L 20 LU ST LA —H Lo 2s, iEs hh%ﬁbo
e SokE 200 kg/m® LIFOd D% “EEKE” OREE, M EDL 0% “EEKE” OREE &
I LA
FHE R P~ YOS VIR TH S .
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AMECISIT DI RDEL T, 27 Y L2 X BRTHA LTk D, dbtkos376 oA SR -
WCHBERN OREIX O AREH O £ 5 B X WV EBEMWTH B0 L Y IB bbb, ThbofRE
BHLTALD L, BOARDILSL S TNDEKRENHPDL L D bEEEVED (A) &, BORBHICLS
FNDEREVNDNDIDERBENLD (B) OifcoDr L~ 72k b, T sEEmEs, #F
LK ERES TN TN S ERi, (A) D7~ 7T X BICERO SRS MEE KE (200 kglm? L]
T Db o (Aa) LEEKE (200 kg/m? LIE) DD (Ab) &2 D, Pinus ZD A w — 7=V #E
FEFICFEL L (2L R F=YDRVHIERDTHB), fhOLERFE LA S FIFCFL Lz

(Aa) D7~ 7 DREIGDNGREE A% &, BROWSHHD (ELHRCHZ) pize iy
AEWCECEKEZ LDOL T30 (Aa 1) &, ANLHHOBLOHG T HNEVEKEX LD L
T340 (Aa 2), B IUHANLHBAEEINCEVEKETHS LD (Aa3) Libok. £LT,
(Aa 1) iy Lawrix RO 7 A<=YL Picea ZOF Y vy FveRBIO=Y<=Y2dhd, (Aa2) i
13 Abies 2D+ F=v, (Aa3) Tt Larix ZDy v =985<INEL LTz, (Aal) 5HT
BB DI O ES KEDFHRANCE BV A D L LTy 1=, RNAKRTRVHDELT
FUY=TVEUE, (FEAEVEDELLT=Y T YPRRARDIN, =V VL ELH 2 HT L bRTE
Dih DEEKEOFMVIEF I T < LvEhiz, (B) ra~70vy 542 L Feid, JHETO
BRE LT - MEORD OWGCH BKGHHEORETENENT I LD BEF R LD LI, Z0L
STy ERICE LD Tabled X 5iTied, bbAHA, ZOHENZTRD D\ IITHiTe 2%
U TN b DTH B 5 IR TH S,

2. WM ELH

ERBREOWTIH - O EN T OFEHEKE ¢% IV ¢.% b rHb e Tables OX 5T
Hotce WAL & LTOTHTNSG & 5\ UG OBIESKEL b Loy, MRkl
WRESEOEERER - IAEKREEY B 2 L LTEEY L DB RN THE L ELLND
5, T, ZOFCOWTEH LAEBIES AR (F3E) LBy b g ola T S h e R
FroZMEEOTHEKE (F13E) LOSWEI, BEELENALNI)HDIDT, T2 TEEE
DFHEILECTIT NTEEEKE (03B CTHETAHZ LI Lic, TORTRDL L, EFEKERIT
¢ Fiohk en BT, WG L OMEY L TR ELERY b OTK D, SHER TR, PRROE O
2~4fEBALKD ¢, HBNI2~3HESHVD ¢, BLDL, FAKBE T, SRR L Fxhol
HTREREVINED, YFHXETELZOANLEL VT THIT, Fe Tl Ehbrne Ll T
w5, )

INDDEE E IREFEEPIT OV TN, DR A e ~ 7= YR DLW TEEE L bv7e h
ELIEZLDL, ¢ T 41~59%, ¢. T 15~23% L\ . A bw =7 =YL ¢ 1 110%, ¢!
31% TIFFBCRBEL, TR/ A=Yy ryavhs=Yicd OUMTTOMICIZIETE#ET%. 1
RO EKRKL 83~197% D ¢, 34~62% D ¢, T, PEIS>THAEDBEERLEVESLD, ¢
ZOWTEGBEEVDIZ=Y T YDI% T, Abw~7<YRELALALL 195% TI RIS E,
LT, vF=v, 49vavive, rA<YDIHTELDVIVDIR vyyav 35y D 83% T
6:w”mobiﬁ,%ﬁvavmﬁwemngvw,1bw~fvv,*ﬁynﬁbﬁb rA4=

YDETH D, BPNRT vy avBI<IYD 34% THOT, FORIL ¢ OB Izgk v %
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Table 5. I - L _ODTEEEKHE
e THEAE | UL
i R /OB

BHE QoM LM M L #

0% - | -
Ga »r 4 < b4 3 150 236+ 104 57 1.8 47
Gb + ¥ = v 3 126 123 | 175 59 3.0 116
Ge = v < D4 2 86 67 197 51 3.9 146
Gf vveoavhHs<vy 2 125 218 83 41 2.0 42
Gg #vvaw kb veE 2 111 154 | 130 55 2.4 75
Gh Z b we—F v 3 180 . 177 195 110 1.7 85
Ge ¥ ¥ X = 2 188 | 98 53 71 0.7 18
Gd * =] 2 170 219 79 205 0.4 126

%

Ga v 4 =< v 3 150 239 42 23 1.8 19
Gb F ~ v 3 129 123 57 20 2.9 37
Ge = V' < b4 2 93 71 62 20 3.1 42
Gf vvvavans=v 2 125 218 34 15 2.3 18
Gg #vv=2w U 2 111 154 49 18 2.7 31
Gh =2+t w—~7T <=V 3 179 177 54 31 1.7 23
Ge ¥ F* X = 2 188 97 28 41 0.7 13
Gd ¥ = 2 168 221, 24 58 0.4 34

s 3 h, Gb20L BAK< W TH DR DT, & DEERDLHERR IR L THE L
1o, MG KR EODHRE KRR EDEPCBLIZARECEREI =~ YD ¢ 146%, ¢, :42% T,\»>
BIFANZ DR Yo 2T hSTYD ¢:42%, ¢..19% ThH, UHEKEDOEE E IO 212
ERE U WIEFECboBE - Oflicd 5 .

REBEI 2L 70D, ¢ 20X, FeRyFX el ) dild - D et vRsEL, +
FHEOLH CIIEHEEEO - Th oM ¢ LD A HWVE L, Fh, F e oM e EEEEEO V- Th o
e LHbkEE, LAL ¢ KOWTUIBRUBFREBZLN IV OIEHEERDORSE IS
FEOl»ELEbND,

SHERTED I A TR DEKEBR LD Lty vy vy 2w 7 5 < Y DfEi% 100 & LCHEEY b Lo CEE

MOEKRZDO LA ELIUE Table 6 O X5 Th2 - $HEREOSH T, EAHEY LOTHEIR
Table 6. 3 + L~ OARKEDIEIE '
I ‘ ¢,

i ® e e
- A L [P R A 2

B B BN
Ga vy 4 = v 125 e | onz |ozs | s ‘ 100
Gb N < b4 211 144 276 168 133 195
Ge = v < v 207 124 348 182 133 1 221
Gf vvvavhs=y 100 100 100 100 100 ‘ 100
Gg vy v bhvie 157 134 178 ) 144 120 163
Gh A+ w —~7 <=9 235 268 . 202 \' 159 207 121
Gex =+ ¥ x| 64 73 4 . 82 2713, 98

Gd ¥ w 95 500 | 300 711 387 79
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IMiEE LS THIEED 2 R LT e 2 L DT B A, DA e — 7w YR DFNT 1ERNT
CEZEOTND. ¢ KOVLTH UL 250K ETOOLENSL D2, LHTREAIP ~T Y%
DEFEUELELUTTH D LU ¢ DEX 3 LD, Fio ¢ DB 2 ROV L EXHICX T D,

LA2L, ThbONRET X BBHEE oMY, FrETCEEELKRSSHD Lated & 5 3R -S5
DI ENTERDDN,

3. BBARELEBA

FHREROOEHAR L HFR L OELHEREEBFTT S & Table 7 D X 5icigofc, FA—0OH
SOl TEB RS LR e FENESY LsrREDH T, &5 5 KGEHRYE A
BB LONEOERLATIRITNEL, TORC LD L, TMEKRRLEUHEKRREDBAVED
A, UMEKEDI kX XOBIEC X AR 213, BERLHBEREOHWECH T O IREE
ZHNES T, EA Y EZDOETHELCHERM L KLU THD, 72 @0 1DV T WL b DEEMZED
HZbh B O, MECKT 2 LERC, BHERLAERE DS CEOEEEELR O LAV X B8N
L oI bcdTHAS LELLNRD,

LaL, FHENCEST 2EBEREHAFORLDERLDOKE JITXFEFOLLAALLR, 2iebTLL
SEUNTHD LI EBINL 5T, HBEEET, HEROEBIVEERLIIS ¢, 0, LIITRBEL
(Ds, FRUTOELW) DIF, =V <Y EALw~T<=YD2ETHY, lor 1=, FF=Y, v
YaAYHITY, +7vav v DAETEEREROEINEERL Y b EEV (2, TR0 LL
W) 7 A=Y DU ¢ DEREOZFE, OMWEEINLTM O E bICRETH L. INEEETE, ¢

Table 7.  HBEORE HBEROFIGE KR

" & | -3 BN L #o Bk (2227 NEZE-Y N
frﬂﬁ Ul B RS U - SV - I R e o
%
Ga v 4 ~ v [ Gao9 45 53 Ga 33i 83 50 .7 1.1
Gb r F <~ v | Gb22* 156 66~ Gb 74| 159 . 53 1.0 1 1.2
Ge = Vo= 4 Gel69 164 44 | Gelel = 238 56 0.7 0.8
Gf vvvawhs<y | Gfloz 95 45 Gfio3 69 s 1.4 1.2
Gg +vv=w b v e | Gglos 152 62  Gglo6 92 , 46 | 1.8 1.3
Gh 2 t+tvw~7=v Gh29 175 100 Gh 62 212 | 142 | 0.8 0.7
Ge + + ¥ =  Gcoéb 50 76 Gc 56 56 | 85 0.9 1.2
Gd F v Gd1s o o8s 200 | Gd 14! 73 212 1.2 | 0.9
0%

Ga »r A < b4 Ga 9 50 | 18 Ga 33 39 23 1.3 | 0.8
Gb + F ~ ¥ ' Gb22 54 | 22 | Gb 74 56 17 1.0 1.3
Ge = v < v | Gele9| &7 19 | Gelél 66 20 0.9 | 1.0
Gf vvvavhs~y | Gflo2| 39 16 | Gflo3 28 13 14 12
Gg #vv=v rve  Gglos 56 21 | Ggios . 38 50 1.5 1.4
Gh %t w~7=vy Gh2o 49 27 | Ghe2| 58 39 | 0.8 | o7
Ge v # & ® Gees 27 | 44 Gose| 2 38 0.9 | 11
Gd F v ' Gd 13 28 | 59 | Gd 14 21 58 | 1.3 1.0

% Gb202 (ZFRIEA, Gh201 Ak < W THoRDT, - T,



¢ 2T, Y FLETROMBITERROES LS, F o TR CHEEROEZ S 2 E S5

A
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DEEL= <Y THoT, ZO2EEL ¢, ¢ LHTE L THELDTED, TORITIT 25~170
% D ¢, 12~46% O ¢, OFADHDOOLEANAL D, LHTL DL BT EVDEy vy =2y

Table 15.  ER SKRDOETHIL A OBFEC X 5 LA

Ul ) b D
’ 1 @ ! (20 (4 Dy
O 3 T - A Ry

SRS (3 % % %
z;a{g@?‘} 1t 1t 1t 1t
LU D " (2] X : D D
W W W0 W ® o, W ®m g W ' g
‘ A }ul A A
| L Ao W W
‘ % % % %
1 .iﬂf F X 25%Y F X FRyrvvavAaIV|20¥vyavhIeVil
2 ¥ w41 F wl7lv  F ¥ % 33 b Fo= Ve
3 vvvavuas<y %A b w -7 wpgt K < Y= ¥ < Vi
I V1 96\ FOF s YRy 4 <= viaxy F X 18
5 lﬁ 4 = Y 111“/:/‘“/:-'77'1’7*1‘732)1 Vo= Y47 wfzc,
6 |Fvvawvrve 1207 A < e T I P
7 r K = v 13éi7rv7~y:u Y hYveusA b w o~ 7w vi8ssr A4 < Vs
g = v = vi0= v = ‘746‘ K w294 vy = v R Y e




AR EOBREDFRIBITE (128 R — % —

BTV T @, 0 EHIIME LY, DL HEMIT LD ¢ TR P, ¢ TRAYY=27h
Y Thot. ZNbDEICIE 29~129% D ¢, 12~31% D ¢ OEADHTDOOLERH D, ¢ & ¢,
LB ULIM E U Th O T O RA—DIEF Y Hic 2 Tt iebiTh &, ZOREDEN, LRI
DI DIEBILRIFETH B L Lalbh & 06 & 127 OBRESDJEMIEEEIL Ty, AW E L
T, THMTI Y F 222 v QISESEYOFTT ¢ T 100%, ¢ THI30% 22 2 5Ekomz L
BLTED, OHTLeyysava5<YRRE=Y, YFXThhEEDFFIE ¢ T 40%, ¢, T
20% % Z 2 BEMADMEHI-Z2TWT, BOLIHTOEHEKEOEENIZ OBETHR I BB E W
LOTHDI LML TH DR, Ll 1EOEGNERZ -5 UT I 0L REEWREmENAIRCh S
ME I L bIR,
7. BRICSA(CENDRIKE

LT 3 L OO OB BILR & T - DMRODEHE KB L 25, FHERROLMIBICS E
NTVWBAGTEEXEEL TS HR% L Tablel6 ic LTk 5 Thote. JiTLBE, EBERLHHER
TNEINC BT 5055 & UM OFRKGRE L, Vo202 W T2l LICIMDiRS kR E
(s FRRBEACEETHD) BRE DI, ﬂﬁ&:[}ﬁk@%ﬁ'ﬁﬂ(iiﬁbﬁi DI RAY T E S L
BDLEBEELLTUL, Yvvyavsdis?, 4U9vav Ve, Abw—7<Y, 74=Y (#) ltrn
HFoh, UHOREKENLHOEThL ) L HUBLIAEFVEEL LTI, =Y ~Y, FFwY,
ri4=Y (), vy FL 2R EBSbIFoh, Vel ORBEKENTM DTN ZILEHIT L DOLTL
T, AU LEMETS v 7 £ € D54 LN TH oM,

U Dk, AREIC S R TV BIREKEL DL DERD b SHAKED 7 h OIS K
B (kgim®) %h bbb E, BK AT kglm’ (A v =T =Y « KER) Mo/ 17 kgim® (Y vy 2w
ﬁavv.%%*)omkb&bbb,ﬂ@m;ofﬁ@%biﬁﬁmidszﬁﬁtoE—HEWE
BT HEEREABRLEDOBLIANEOWTIL, =< Y LA e - T <Y ROF L {BOBBETIITNTE
BARNEEARL DS UHF0 L L, 7)) BB ENOMD, =Y~V e ALe —~7 <Y 02/

Table 16. # ® K o &= Kk %5 =

e o SKE Go SEFDausam e w
" " u | B la i &, Sk b 1@?
L (m" (%) iy 1 Uy kﬁﬁ‘]‘ﬁ) (kg|m 'x)'[-" K |
y 4 = v { 0.6371  60.0  68.4 128.4 196.8 309 | 1.9 |} R
Ga 3355 0.0915  62.3 13.0 13.3 26.3 287 | 1.0 !
LoF . {(}bzo°g§ 0.3074 57.3  39.1 70.5 109.6 356 1.8 '} 1.0
Gb 74% | 0.1005  50.2 8.7 27.8 36.5 263 3.2 :
SN " {(}6169ﬂ§ 0.1866 = 46.7  16.6 56.6 73.2 391 3.4 } 0.0
- Gel61%5 0.0858 = 49.0 8.7 29.5 38.2 436 3.4 7
Gf 102(% | 0.5610 ' 68.0 60.3 69.6 129.9 231 1.2 }
/“/17*77/{Gﬂm% 0.2366 68.3  20.4 20.8 41.2 174 1.0 1.3
Gglo5f§ 0.3701  65.2  50.5 72.7 123.2 2332 | 1.4 }
Ay v Fﬁk{Gm%%'Qmw 65.1  14.0 17.5 231.5 223 1.3 1.5
. — o= 29¥%  0.8588 61.1  143.0 164.4 307.4 357 1.1
Ahw Ty { h 624 0.2123 54.1  44.6 56.1 100.7 474 1.3 } 0.8
o - { c 66| 0.2976 33.5  44.0 54.3 98.3 330 1.2 } 10
c 56% | 0.1433 | 32.4 17.7, 28.2 45.9 320 1.8 :
! ! |
o o { 13{5 1.1166 ' 41.4 271.1/ 179.9 451.0 404 0.7 } 11
14;; 0.2878 46.2  77.4 32.2 109.6 379 = 0.4 |
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Table 17. sk E o EX 5%

EtrEkE  (kgm?)

i
)

;ﬂ’ﬂ‘—u AT
Lo oM awe |

y o4 = v 245 " 434 310 189 | 1.7
S 274 588 419 314 \ 2.15
= v = v 198 629 421 431 3.18
SyvavhTwy 151 | 363 218 212 } 2.40
FUL 2T R Yk 188 | 487 292 299 2.59
AbwE ~T =V 284 535 395 | - 251 1.88
Yy F X x 424 279 { 327 | 145 1.52
¥ v 586 272 | 403 | 314 2.15

H Jr—mr L P DL>UT, bk X OO, L Ol

HIFHBROE 5 DMEBOR & D SRS 7 DICk R EMASTEL L OTWAZ E 2 L L. La
L, BERLABREDLACHIEAC N B LA LV SDREY Yy 2T HF<Y, + Y2V vk
LT FLEDIET, ior A=Y, FF=Y, =V<Y, ¥YFxE, FeoO5EET BRI
LicfEich ot

DL IEORDOR N B, ThERERE LT DALEHIT OBUNOHEE S bR L LT, MR
RODEHEFEIKE (kgim®) %1 LwiuF Table 17 Ok 5 ffEidiz b, Zhuc Xiug, Bk
Hp e h OEYBEKENRRDO S DX = V<Y THoT, I - DTS KEDOIL 7325 d 42
LR EREYE L TRATH DR, =V~ Y OUHEKELRELEAREDL 20 UHEKED 38 Th
D, BIAHAOH L D b 431kg/m® $ 5D ot, =V <Y OUMHERIL 46~49% (Table 16) Tt
EMBER oL LW EHODT, DWBOESKEIFERD 421 kglm Ligolb D LEX LN,
COERE 218kglm’ K LbLicy vy avhF <Y 02 (ERIChic b, INEETEIEEERE LK
XHCTB & D U DIE 5 BEKED S I X2 ot e b, UHERNR 82~46% L\ 5 bl XTEET
oo e d I B EKE S I b &<, DM EKETRARD 586 kg/m® %L LI F v Th
fIfRBED I ) DABBEKREI =V ~Y - PF=YXDdkED, Abw~T Y% INiCEb3ic
T E Dot SHEERED S bTHMEKED L ) OUHEKBEDORRIA br ~ T~ Y TR vy 2y
byv/@lQh,ﬂﬁ@ﬁkmliﬂvfﬁ¢///17ﬁ77V@17h,itﬂ-@H@RQE
RE=T<YTRANI A=Y D 1.8 {5, - UHEOREKRG =V~ Y TRAr A=Y D 2.3 [ERETH
7.

8. Boni-BLEMEKE .
HRRDOGFEO e b bbb T WL o2 OBTHRL, Uk D Ris UMLK e b © T - L
e ABRE KRR 2 EKTLTHE Table 18 D Thb, hraliEsr o5 UCEETS L,
ERFOIEE KB LRI HT &2 b D UHHRR L EkE & ORE Fig. 4 kLdIhs Xk
S, SEME T UMM EEOMMI S BROEKEOR DL & biny, IKIEREE T DX OEER
Tdhicxlce =7, UHHEELEERR BIEORIIBOSRCIVLTCHDTWBESR) Litls
BURILARBIRS 2 b (Fig. 5), SHEMEOBGIHERRY 3 2R OTHE KBTI
L, BEBEOSAEE ORMCEERES, ¥ X akED THAY Lol (Fig. 6). 272, B0



R EOFAEDTIBIZE 128 FEER — 97 —
Table 18. &EH G KEF LB O b

|

| Chalm| Chel® <kg/n13>‘ @) | AR, gl o)
Ga 9 | 309 | 179 | 504 60.0 | 62.0 | 54.6 i 5.3 6.0 107
Ga 16 318 298 | 361  68.8 | 76.8 | 39.8 [ 87.4 | 3.8 ‘ 10.6
Ga 33 | 287 228 | 385  62.3 | 101.2 | 28.5 . 87.0 = 3.4 = 12.9
Gb201 491 374 © 616  51.8 | 65.8 i 52.0 | 28.3 } 5.7 7.7
Gb202 356 | 222 537 57.3 75.1  31.0 42.6 3.5 8.5
Gb 74 363 172 | 556  50.2 | 113.7 | 28.8  37.0 } 4.7 ' 1501
Ge 66 330 | 441 | 274 33.5 84.9 © 21.4 — — 128
Ge 56 320 380 291 . 3.4 | 113.8 | 205 | — ) — | 14.7
Gd 13 | 404 586 275 414 | 610 9.9  — — 97
Gd 14 | 379 l s80 207 46.2 | 97.7 242 — | —  10.3
Gel69 | 390 | 190 568  46.7 | 65.6  32.4  27.1 3.7 11.5
Ge 161 436 | 202 661 49.0 ‘ 9.2 | 38.5 . 37.3 ‘ 2.6 11.8
Gf102 31 158 38 8.0 812 3.0 6.2 2.0 1.6
Gf 103 ’ 174 ! 126 277 68.3 ‘ 93.5 | 72.8  27.1 } 0.4 | 116
Gg105 332 | 209 563 65.2§ 88.2 40.7 47.1 4.7 7.2
Ggl06 [ 223 1 152 357 65.1 | 130.2 , 30.5 62.9 ‘ 0.9 \ 9.5
Gh 29 = 357 | 272 492 6l.1 57.5 . 34.1  29.8 7.2 6.8
Gh 26 426 ‘ 280 568 49.2 | 75.5  33.5 = 48.9 ‘ 1.6 ' 8.6
Gh 62 | 474 | 388 575 54.1 95.1 | 31.1 ¢ 31.7 1.3 8.4

3 OERE (EE/SHEDOMETEL b T) LUMHER: ORI, Fig. 7 © X5 CHERET
BEN IR LB CONTUMMBEROBMA AL, KEEECRFNCBEIMRTEL L5 LU
B 2lBogkE L 0K (Fig. 4 25,

BMEORVNHLN AL DT\ 5 L 5T, Lt
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GIKEM 400 kgim® B EICTe D & L ARGEHEERD

WA L DT> TERENETHAEL S X THD L5 TH ol

Lirl, ZhbOBOHb & EMEOTEENE L ORHRL, MOV A EDO Ui Tex LT
30, BRI NEREEOEBORENAS 5D TH A b, O 5 KEiEY S5 UTHEL
Fo— BT R A Y OB b FEBITICEHIG T ABIRTH B0 5 2l bhbio\e ¥, fhECRgE
T2 ICoOLTURIE o E O LRI R ie ot U, U#HES 0SB RO EKE LB os
HILOWT LB BEEIL L I Nehotc, ford, BIBRERBROIET ORE - By &
THF - DHRODEKE L OBFEEYH S &, Fig. 10 DX 5 THoT, BB OTEEKEDEETH
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ERT BET 2T, K 881l kg/m® (v 7 ¥ = {BH
R OB/ Sadkglm® (v v v =2 h 7 < YHKHEKR) O
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AHHEDOTFRESFIINFE (H 123 ER — 99 —

(N)—f3m 28 3

NG L
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)xoozoosooqoosnsoo“:oozooaooaoosmboovoo
AR B3 BACE (gAm) 0 Fryarkl (Kg/m)
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Table 19. A K D & # & & EE

Ty | REE ey \@§H¥ﬁ¥ﬁ YRR

15 i 1 Fepit | ER AKE BREEWEBERE FEE %g?;
| | ,
|A m®) | (kg) = (kg) . (kg)  (kg/m*) ﬁifigi‘ axgE 7
y 4 = [Ga 9 0.6371 2200 196.8 461.8 654 100 89 } oL
Ga 3345 0.0915 42,6 26.3  68.9 753 100 62 :
L ¢ = v[Gb2oeR 0.3074 102.5 109.6 212.1 690 100 107 } Lo
Gb 74% 0.1005 34,5 36.5 71.0 707 . 100 108 -
- . /{(;e169ﬁ§ 0.1866 64.1 73.2 137.3 736 | 100 114 ‘} 0.9
Gel61% 0.0858  30.1  38.2  68.3 796 100 127 -
G102 0.5610 219.5 1299 349.5 623 | 100 59
YYyavhiw /{(‘f 103% 0.2366  87.4 | 41.2' 128.6 544 l 100 47 ‘Jl I
Gglosfg 0.3701 126.7  123.2 249.9 675 100 97
.
Avy=T hY E{Ggloa% 0.1409  49.8  31.5' 81.3 577 100 63 } 12
2w - ,{ 29( 0.8588 235.5 | 307.4 | 542.9 632 100 . 130 } o
: h 624 0.2123  56.3 100.7 157.0 740 100 179 .
. _%{ 66 0.2976  163.9  98.3 262.2 88l 100 60 } -
c 564, 0.1433 76,9  45.9 1228 857 100 59 :
¢ u{(}d 13(F 1.1166 334.3 451.0 785.3 703 100 135 ‘} 1
B Gd 14% 0.2878  80.1 109.6  189.7 659 100 137 :

*ﬁi#F?V@%X(mmlum(bﬂfﬁot®T¢E$Gbm2Tﬁ§

TNHDOHECES I D AR LIET, RRTHIMED 2 8% 27\ . 2D L 5 IBROBOEI O
ﬁfﬁbfkéiﬁwmg® HhAD L, RMHEREOEZ L O KDEIDBR I ARREVEEL LT
BEFF=Y, =V=2Y, Abv—~7=YBIVFvDABENRLTESN, D5, Arr—~T<YLF
B LILKDEINNHUS LS RELTBITZLDTVS (P FwY DK WHOBEIIROTHD) . S
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CERLT, 74=Y, Svyyavhs<y, xvsav i 7ekl0vF 4D 4 BRBTIRMELOE
XDRIPKDEILNOEEEL, TDH D, vvvy=avhI<YEvFiE LIIKROEIIRHER
DEID 5~ 6EHRET L Dol RHEROES LKOEZ L2NRFE0 L LLDIIKS WHEDOE
R F=YRiPThok,

DO D, RERY 25 A KK ORBASHEYERICANRT, £OMS 0.1k Hizhic
5 EN DB OBEMTERLIFE T 5 & Table 20 Dk 5icisot. 7k, ZORTILIFF<YHO
58% HKSWHE R LT EAEXEHLT 5 CRMIFEREEMGEERERESCLS). hbnr

Table 20.  #EdEHORBREMER (0.17a D)

TR Ba&kE  (ton) oW @ e 7%2 Kt
i 4 WRE | o ‘\mﬁigﬁﬁ mgﬁﬁ%iszﬂk
Ui o s Glancel g R Ok
- (ton) | | (ton) | EE
y A4~ ¥ 12,075 4,699 4,346 9,044 21,119 ‘ 57 | 43 | 100 5 i 5
PoO¥ ~ ¥ 13,805 6,34511,69918,044 31,849 | 43 | 57 l 100 2 2
= Y <= Y | 6,490 | 1,780 6,064 7,844 14,335 45 | 55 | 100 8 6
vYyvayhswy | 12,414 3,298 3,727, 7,025 19,439 1 B4 | 36 imo 6 7
Fvya v b v |12,542 442\ 6,15010 5921 23,134 ‘ 54 | 46 | 100 4 4
A kw7 <Y | 14,776 | 8,39012,63621,026 35,802 | 41 | 59 . 100 1 1
¥ o+ & = | 11,071 2,850 3,781 6,631 17,702 83 | 37 | 100| 7 ., 8
¥ v | 10,104 | 8,269 5,38113,650 23,755 | 43 | 57 | 100 3 . 3
Table 21. H R H A bh O&EHER
‘ % | - I i
# TS 1Y Hieak ’;E ﬁl; -
S (m*) (k) (kg) Ckg) 100 F & | & Kk & | BBES
y 4 <= v | 0202 | 120.7 9.4 | 211.2 A
P =Y 0.418 134.0 175.1 309.2 s . 3 3
= v = v 0.108 37.7 45.6 83.3 8 | 8 8
vvvavhIwy 0.466 179.9 101.8 | 281.7 2 | s | 4
VT2 Y bV e 0.359 124.2 104.8 | 229.0 6 ’ 4 6
Ak W~ Ty 0.566 | 157.2 223.7 380.9 3 2 2
¥ F & = | 0.274 149.6 89.6 239.2 4 ) 7 { 5
¥ " 0.706 210.5 284.3 | 494.9 1 L
Table 22. HKE b I OEHNEER
B EMAKE et | G I iz
9 e B \ﬁ@i T A I
IR e = il
_(kglm™) (kg|m») EU%E LEkE  E R
yoo4 = v 413 245 | 434 | zi0 728 2 | s 4
S 321 | 274 588 E 419 740 6 ’ 2 3
= v = v 348 198 620 421 769 4 1 2
Trvvavhr=Y . 386 151 363 “ 218 604 3 “ 8 8
E I I N 346 188 487 | 292 638 5 7 7
AR w e~ Ty 278 ‘ 284 535 | 395 673 | 8 | 4 8
¥ o+ & = 546 | 424 279 } 327 873 i 1- % 5 1
¥ @ 297 586 272 1 403 700 7 3 5

|



Table 24. EHEAREORIESR

, Y 7,: I EEEEEE S e ‘_“ﬁ%ﬁﬁ’i’@&}kf:ﬁ*”@m‘ L
e | - Sy B ﬂt_hﬁklém S | S b oE AED BAL E%‘@iﬁ*‘é‘m BoO®bE 'ﬁm T Ok |  BOsRL rRRENE
5o FLLRZ e Bona o | Foc : 73( = EERLZHAD 0,150 g, BB 0,170 |upcn s RS 2, TP,
AEBHOET| Fiyakw | gOTRERE wrTehw | . TR LHERE I ELH o F n HERHD! /2 okt o BEDHY b\
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.. , . , . | - ! | ;
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CRLTH Y, ROHEE 170(60) AT B [ T140(300 %, Frea e e ' BEAULHE X DL (180007 |\ yoho ¢ kgimt |32tom Ciaookg T 4 020 Webrzz 121 is2| 2. SRRROMMISEBE
: y [REDDBTVN T THUB LRI, LHE DIy oz ¢ pev | BT TICE WA TA00I9% < s iy DL (s (50)% CHIEEE D U B L < 339 & | BBTR=%80R |t x|L75RE C|_kafm' 32ton TL309k kelm’ 24272103 | pmons
POET Y Rl BRECEUE 0C0% < bRsRemmR (P ET CE O o Uem it w2 (ST (O X TREER T [eREIRRE RS R o SR TG AEOBY T b
T R\ CRSE S DHRAEFAL) (F rhbbnd | : ! 3. ROz IEEN IR,
o 2 - _ | | | — e e B BT B
tﬁ?o%mmr)aﬁ?ﬁ' 9%, IR LI X 1ot | | 2 iuon Clske T| 769 |mfedizziis| 4 BRESHEMTE L, 28
CRnTI Y, BRI 200(60)% Y RS U AT A et EW‘”“SOZ/" CBIEpD), LT P gmwuwr AN o 7. 5ton ke T\ REIME N\ UBN\GUB| kgl | A0 23057 | ek AT 400kghnt < BULET
. g BRERAHDVTWCBWTH A, 0, Lk SR vt e| P TRTIR M pUhrT50(15)% <l 5 T 4l (HT‘”(‘”) ¢ HLD L BRE| FBARSEHR THLLE L2 bTeoE LB BT RRR| ©hka2 1 22 1 36 . o 3 E b
= VT Y T U BRRENRE  OAES0(20) % T EBEARSEER | L sa e\ SRR L, BEALWLTRILIRS e NN iV | W A I A I " S\ LRSI < Tl RIEIIL, BRI XD LB
A b SRR O BT E LIRS b ARERD |5\ s e 1 | O EAA A A
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Heartwood percent:
about 60%, Average
water content of all
stems sbout-310 kg/m),
éverage weight of ell
green stem: about 720

kg/m% - P
A7k

Heeartwood percent:
about 65%, Average
water content of all
stem: gdbout 300 kg/mj
Average weight of 211
green stem: ebout 640
kg/m’

(b)ébies
Mgyriane
Heartwood percent:
about 55%, Average
water content of ol1

stem: sbout 420 kg/m,
Aversge weight of oll
green stem: about 740

Xg/ .

ZAD=77Y

(h)Pinus
strobus
Heartwood percent:
ebout 60%, Avererge

water content of 211

stem: about 400 kg/rd,
Averege weight of 211
green stem: edbout 670

kg/m.

Fig. 11

(e)Pices
ezoensis
Heartwood percent:
sbout 50%, &verage
water content of 2ll
stem: sbout 420 kg/xf,
fAverage welight of gll
green stem: about 770

Xg/ 1.

1T
=
Euf

(f)Learix

leptolepis
Heartwood percent:
gbout 70%, Average
water content of all
stem: sbout 220 kg/m,
Average welight of ell
green stem: about 600

(¢)Frexinus

Mandshurica
Heartwood percent:
gbout 35%, Aaverszge
water content . of 211
stem: 2bout 330 kg/m,
£verege weight of ell
green stem: sbount 870

kg/m

EmSsAkForHFToEXNE

The type of the distribution of water content in the green stem.

(d)Populus
Moximowiczil
Hesrtwood percent:
sbout 45%, #&verage
water content of 211
" etem: gbout 400 ke/m’
Average weight of ol

green stem: edbout 700

kg/m%
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Avvav Ev e 1o 2 |59 49 24 27 | 29 22 49
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¥ w59 19 2 27 19 sa | a0 19 41
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Table 22 DX 5Th%.
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<Y, FFRY, FA=Y, Vv, Abw—T=V, ¥Vvav Ve, YryavhIeYODIELico

Mo vy=2v55<YT 604kglm® THhHok

2o L L, SRHD3 by F 20 873 kglnm® % DFFIEMDEHE RIS 2L 600~750 kglm® <
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%< ORI VHNT WD X 5 ICEHDTHMT, HHBEACHELNICZ OHEOERNLLIIENLD
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DL ROAHCIERTF O TEEL T BEMEREDSZDE, LRAIEST$5 2 LizRk~NA
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Forest-biological Studies on Wood Quality. (Report 12)
On the water content of green stem of planted trees grown at
Nopporo district in Hokkaido.

Zisuke KABURAGI

(Résumé)

In this report we studied the water content of stem in green planted trees grown at
Nopporo district in Hokkaidé. The sample tree species were as follows: Needle-leaved tree;
Todo-fir (Abies Mayriana M1vABE et KUupd), Ezo-spruce (Picea czoensis CARR.), Norway-
spruce (Picea excelsa LINK.), Japanese larch (Larix leptolepis GorpoXN), Kurile larch (Larix
Gmelini LEDER.), and Strobe pine (Pinus strobus L.), Broad-leaved tree; Yachidamo (Fraxinus
mandshurica RUPR.) and Doro (Populus maximowiczii A. HENRY).

These trees were afforested in 1909~1916 and the time of cutting was October 1951,
therefore, the tree age was about 35~43 years. On each tree species we settled a sample
plot (0.1 ha.) and measured the forest condition, the external form of standing trees, and
the defects of stem, etc., and then selected two or three sample trees and felled them.
The details were described in a former report*. The sample trees were got from the
dominant trees and the inferior trees, and in certain instances from the middle-storied trees,
too.

From each sample tree we cut the test pieces on the four directions as shown in Fig. 1
at two meter intervals from the base to the top of stem. On each specimen we measured
the weight and the volume when green and the weight when oven-dried, and then calculated
the water content (kg/m®) and the moisture percent based on the weight when dried (¢%
or based on the volume when green (¢,%). In expectation of extracting the characteristics
of the water containing condition in the stem of each tree species, we considered these
figures in relation to the growth condition of tree, the external form of stem, or the position
in the stem, etc.

It has keen noticed in several investigations to this day that the water content in the
green stem varies according to the tree kind, tree age, position in the stem, forest stand
condition, stand site, logging season, etc., but, as yet, these factors have not been system-
atized. Under the present study, for the incomplete sampling, we also could not make
clear sufficiently these factors in relation to the water content, especially could not ascertain
how the water content came to be changed by the logging season or the stand site. But as
an example of the water containing condition of the planted trees in Hokkaidd, we found
some characteristics from the figures, and the outline of the results are as follows:

(1) It was characteristic in each tree species respectively that the dominant tree was
markedly similar to the inferior tree as regards the distribution of water content in the
stem (Fig. 2a~h). Of course, the absolute value of water was different between these two
growth counditions, but the relative water containing situation in each stem was of no small

resemblance. Fig. 11 shows in general the type of the distribution of water content in the

* Forest-biological studies on wood quality, Report 11, Report of the Government Forest
Experiment Station, No. 90, 1956.
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green stem of exzch tree species disregarding the detailed differences.

(2) On the difference between the heartwood and sapwood by the mean water content,
on the coniferous trees, the sapwood had two-~fourfold moisture content (%) or two-~three-
fold water content (kg/m®) of the heartwood, and on the broad-leaved trees this tendency
was inverse. However, it may be that these tendencies will be changed in the logging
season.

(3) The difference between the water content of the dominaunt tree and of the inferior
tree was not regular through all the tree species, on the sapwood or the heartwood, and some
species had more water content in the dominant tree than in the inferior tree, and the other
species had less water content in the dominant than in the inferior. However, where that
showed a remarkable dissimilarity between the dominant and the inferior tree was not on
the heartwood but on the sapwood. And generally speaking, except in Kurile larch and
Norway-spruce, the difference of the water content between these two growth conditions was
comparatively small.

(4) We observed the difference of the water content by the direction in the stem on
the dominant tree and the inferior tree, sapwood and heartwood, and we noticed there was
not a large variation in these factors by the direction.

(5) The variation of the water content (% or kg/m?®) in relation to the height of disk
above the ground had a considerably wide range. There seemed to be three tendencies for
the water content variation: according to the increase of the height, (a) the water content
increased, then came to almost a stable content and then decreased, (b) decreased, then
became almost stable and then increased, (c) generally irregular.

In general, the water content in the sapwood of the dominant tree showed the tendency
(a), and the heartwood showed the tendency (b); on the other haund, the inferior tree heart-
wood showed the tendency (b), but the sapwood cnly barely showed the tendency (c).

(6) We compared the mean water content (% and kg/m®) of the three external parts
of stem, that is, the part of stem in the crown, the part of stem of the clear length under
the crown, and the part of stem at the bottom. On the heartwood .both of the dominant
and the inferior tree, the maximum value appeared at the part of stem at the bottom, but
the minimum value appeared irregularly at various parts of the stem. And on the sapwood,
the tree species that had the maximum value both on the dominant and the inferior tree at
the bottom part of the stem were Ezo-spruce, Norway-spruce, Strobe pine, and Yachidamo,
at the clear length part of stem were Kurile larch, Todo-fir, and Doro, and at the part of
stem in the crown was Japanese larch. Tree species that had the minimum value at the
bottom part of stem was Japanese larch, at the clear length part of stem were Norway-spruce
and Yachidamo, and at the part of stem in the crown were Todo-fir, Ezo-spruce and Strobe
pine, but Kurile larch and Doro were irregular, and differed among the dominant and
inferior tree.

(7) By the calculation of the mean water content and lumber weight per unit volume
(kg/m®) of green stem an each tree species considering the variation as above mentioned,
the increments in weight, the construction of forest stand, the distribution of bulk-density
and water content, etc., it was noticed that the weight growth or water content were various
according to the tree species. The weight of green lumber ranked between 873 kg/m?
(Yachidamo which was the maximum) and 604 kg/#»* (Japanese larch which was the mini-

mum), but the other species were relatively alike about 600~750 kg/m®.
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(8) The volume ratio of the space (air), water and wood substance in wood were
counted assumming the true specific gravity of wood to be 1.56. We knew that the part of
air in wood was about 50~60% in the heartwood and about 15~40% in the sapwood of the
neadle-leaved trees, and about 20% in the heartwood and 40~50% in the sapwood of the
broad-leaved trees; therefore, about 30~50% of volume of wood was occupied by the air in
the whole stem throughout all the tree species. The tree species which had the largest
space occupied by air (about 50%) were Japanese larch and Norway-spruce, the smallest
(about 35%) were Ezo-spruce, Todo-fir and Yachidamo, and their mean (about 40%)
were Kurile larch, strobe pine and Doro.

(9) On the relation applying to all sample trees of 8 tree species between the external
form of stem and the water content per unit volume (kg/m?*) of the whole stem, we observed
generally speaking, the following. The percentage of the heartwood (based on the volume
increment) had a correlation within some region to the water content of stem (kg/m®) that
was proportional on the needle-leaved trees and inverse proportional on the broad-leaved
trees. The percentage of the length of stem in crown to the tree height had a very near
proportional relation to the heartwood percentage both on the needle- and broad-leaved trees,
and the grade of slenderness of stem (showed by tree height/breast-height diameter) was
nearly proportional to the heartwood percentage on the needle-leaved trees, and inverse on
the broad-leaved trees. Therefore, the water content of stem (kg/m?) decreased on the
needle-leaved trees or increased on the broad-leaved trees according to the increase of the
percentage of the crown length to the tree height, and the water content of the stem
decreased according to the increase of the grade of slenderness of stem both on the needle-
and the broad-leaved trees. On the branch percent (based on the volume) of the coniferous
tree, according to its increase the water content of stem increased in the  beginning and
then decreased. The correlation of the stemform to the water content of sap- and heartwood
respectively had relatively similar tendencies with more wide dispersion as above mentioned.

But these tendencies of the relation between the tree form and the water content had
some considerable dispersion and variation of region, and so, it was taken into account that
each tree species should have a respective characteristic relationship within the range of
this variation region, but we could not definitely determine this characteristic region under
the present study.

(10) These tendencies of the variation of water content in the green stem as above
mentioned are summarized in the next table. Considering these features, we divided the
sample tree species into three classes of water content as follow: (a) tree species which
belonged to the largest class (about 400 kg/m?®) ; Ezo-spruce, Todo-fir, Strobe pine and Doro,
(b) tree species which belonged to the middle class (about 300 kg/#®) ; Kurile larch, Norway-
spruce and Yachidamo, (c) tree species which belonged to the smallest class (about 200

kg|m?®) ; Japanese larch.
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