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RKEVHRSCHECIE, EOFFICKERTERD D, -OldEBICHERIALE K
Y DEEEE L HEOER BT CF 5 HEL T, SERIBEERREEERBERD b
¥ v Sk (BRI 25 A, #8630 45) 1o\ CHIE & ARORE LS - 0T, & c il
ETHRETH B, Fh, = ORELEEFEN S BN Lk 204 e oW CORER & LT
DFMTRE T 5> FECH B,

COWERT I Y, LBEEHRRDEMMRES - ISR TLET GLEREHR), A -
WNEE, BEREASHE—BERI UHBALMCEARE, BRABE, HRH OB,
BT S TRAERBEC o, £, HWE, RBICIU TR MAH DT R T4
R - B EREEORL LB N BB, R LURBOBRET S,

2. MHMBRUFE

HERAREEUE & LCIBEERREEEREEEEEKX 145 A /P HOBM2B5E + F
VB (242 ha) #EAKR, EEERBR XD O PICEE L1 50 x50 m=0.25 ha D
EMIC ST A HARZCEMOBAREORBII -1 RTER YT, WEER6cm 25 26
cm O H v, F#H149cm C, 22cm AT 97% % 5%, ha 4t b 1,188 &, 158 m* ¢
Bb, TORGTTRIMIFERCA4FIB & & 2RET HFRME Q7R 371 »MThbhic
DT, Z OFMRERTCIL ha 24D 1,580 &, 200 m* BEDOEE R D -T2 bOLEEEh B, Wil

H o 44 >, h
DEEOB AT 4 £T, hay £l EENGEARELT

hLIB A, 221 m’, FFHERE Table 1. Results of diameter measurement
50m® TH 7D T, BEE (EFH in a sample plot (50X50 m area)
ARE6Tm —RUREM) O KoM MEEE o oy wgmpm ane
. N at breast Number Stem vol. Total
BEEBE Bh TWB W2 5, height of trees of a tree volume
F-leBTrWaERO S HiY S (cm) (n) (m?%) (m?)
LT, ZOKIHBIE L2, 14, 6 29 0.01 029
v ) 8 17 0.03 051
16, 18, 20 33 L T8 22 om OB #I2IE 10 23 0.05 1.51
WMEICERNIIARAYE 1A, 516 12 42 0.06 252
ARPRKRE UGRAR, RENLB 14 % 0.09 315
16 36 0.13 468
MBFERAHTHS, 18 30 0.18 540
Zhbie oI ARB BB AR 20 50 0.23 11.50
PEDTHBERER (K-1) Z1ER 22 27 0.27 7.29
L, H1E7 03 m i Hl% ol T 4k > 5 034 170
N 26 3 0.42 1.26
L, 500 03, 1.3, 33, 53m-- Total 297 39.45

DA 2 m 3 W @ HE 5 1 49 35 mm
DRI LTz, &BEARO G

(I Remarks) 1188 trees/ha, 158 m%ha.
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100 mm DB AEREE Lz, AR VW TIn AR EF 2T, SEgiRos
BT, AXRROVTSET L DOERELIEL, OB DO 4XEHAHSWE K G 25 mm,
FBH R 5~30mm (7 - LM B L OERIBOLRI X b gz &oic), ##ES R 25~30 mm
EHEBTHEL, 7ry 27%2 b, ZThABROWTEHERE, SEEER R: 2EFEE/
A AE kg/m’) BIOEKE (u: 2EERERCESHE) RHIE L

DR, HAREREOH EE03~13m OAKXDO EH1LLIREF IV EZBFALLOK
A A OPERAERRE 2oL b, JISZ2103 ) &3 MMBMEL TV, FHMER
(AR5 BT S &5 XK1Y BT 5 IHEE), [E (BAK1%) ¥To
IER S L O LR (R D% RE T TONER) 2RI,

¥z, B 0.3 m 55 1.3 m Bl KA D AEFIRIET 40 x40 X 600 mm DORBA ZEH L,
A4y 56 cm (FHVo 14£5) & LORREFHER L 2MTFRRET, £ORTHE, FEM
b E S 80 mm ORRELERE L, REMABEIT - 7.  OMEMRARGRIE S
KEHERONHEIML, RBREOSKELRD, ZORERBR CIEM KRBT 5l
Ty v 7555, WmTHRARE, BRI ICHRERBIZRDL,

3. BERBLUER

3.1 £ EmEB

BERADOHE L Z2 1 RTER D TH B, 2 OHIULIE NW 5° 0 520 ic sl Th
STehS, BEAEOBBITBETH -7, BEIX10~14m BE TH -7, No.3 DL 5Kk
BEROUCFDEVLDOLH -T2, BMFEREREEIHE CORILR LY, BITHHRT
PhTWEWDT, 2 DTN VT, FRBUT00m (R X VETLERE
B n) ORECREBHERE Lichs, T_T0ET, HROERNRLhEN -,
B (S X 55HEE) 120.05~025m® Th -7,

oM H-1 OBERERS LS L5, TORERO 107 AMC4FIBZ LD
IR A TR ICDORTH B0 T, BHBRIRAE, HLOBEEABEL TS, 6 FDOH
RKAD 5B No. 1~3 ZFEERE V2B, LA o T, ThBERE L, K 30 4T 0.05~
01m® OME Lot 0 X3 IIRMEBRC BV THEBEERRES < AHR 5 D1EH
BRRTH D, hoFRB&R TR, BACIHEOBENVNETHD, LHETS.

C o THENEED IV No.5 & 6 DBEIEOEHOKE X K-1 I IhiX45%x33m T
BbH, COREIOBELXESVL 5K Lha RBBETIIEABIT 660 A BE L /D, B\
B - OBREORKCE - BEET\, D OBAFEKRS No. 5~6 BEICAER Lics 74T ha
L DB T 0.227 m® (No. 5 & 6 DFHHE) x660=150m® & 7z v, £-1 RTERKALE
B 158 m’ L 3FR CETH B, FOFRBEN X 0ixrik bW ET, 123 75% L#
EEXRD, ZOXOCHBRERVCEHCE - BEETV, »OoRERBHEGESVOERRZ L
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Thinned this row of tree

Thinned this row of trees

K1 # % & B K

Fig. 1. Crown projections of sample trees.
-2 B - 7N
Table 2. Sample trees
#ft R K WDEBI%ﬁ ﬁeight ogf Hg_gh—fupl%to G Volume of

Tree No. it tree main branch No. of rings stem
(cm) (m) (m) (m)
1 12 10.6 45 30 0.0527
2 14 12.3 5.8 30 0.0977
3 16 104 34 30 0.1065
4 18 12.2 5.1 30 0.1417
5 20 13.7 4.6 30 0.1992
6 22 14.3 54 30 0.2550
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Fig. 2. Basic stem-growth diagrams. =
f&:‘O.l -
T, ha 4 p OBHREZER - BERETLEVWES I VETS ;;
THH5, LL, WRERE HEOFHEI»L ML, S = =
BLWKHCREBRORE M E 55 EMRTELS, B B Age  (Yrs)
HARKDOEREREY M-2 L 3crd, XK-2OBBi® B3 % & iR

Fig. 3. Growth curves.

R it No. 1~2 114 ks 2 S AR O H Dcd » T
feo Ehbh B, LkttoT, Chbizl - MEROHE LS & DTH D, H-3 OHEESEH
BASRB LI, HERAL b 25~30 0 5 EFHC LM BEORITENICHLT 5 BOER
LTS, £, No.5~6 BBEIRTWiETE, FOMBERREIISHE AR
WMATDHDLEESND, '

Z Ok OAERBEAED X 5 i, FIRBREN, ha YD EFHERRE6Tm  THS, Th
KR DA B R O T 309 kg/m® & RIS AMEEOEERL 207t Ly, FEO
BEE L Fwy 0160t X D3 EKTHS, LivL, BHEF K~ (I#?) 0328t XY
DBIEDINEL, XD63% Thh,

3.2 THERE, EHSKELELURREBEY

RS LI 7 8 v 200V CHlE L FHERIEBIL 23 RiT X oKk, #HRAK
D FHEIL 3.4~54mm T, 24 T43mm Th5, BEOEEEH TiL18~41mm, £
3.1 mm THh -7 T,BEEEMOFNIEREEND Loz Edonns, 4 - UM FITik No.
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Table 3. Average width of annual rings, moisture content in green condition and basic density

SEIEME Av. ring width Ry (mm) 4 7k#® Moisture content # (%) B REER Basic density R (kg/m)?
ﬁf 7K I EH
Tree No. n SFI‘%{E BKRME ﬁ'l‘fE ﬁiﬁﬁ% Kﬂ:ﬁ‘ﬁ PHE BRAME B/ME @i@ﬁ% Eﬂs{%ﬁ Slziﬁﬁ ﬁﬁﬁﬁ ﬁfl‘ﬁ %ﬁﬁ% Eﬂ:f%ﬁ
Av. Max. V.(%) Av. Max. Min. SD V. (%) Av. Max. V. (%)

A ¥ S 22 42 6.3 27 1.3 32 239 281 206 17 7 293 320 260 15 5
10 # H 17 24 43 15 1.1 47 89 157 37 35 40 338 386 275 31

£ % All 39 34 6.3 15 14 42 174 281 37 80 46 312 386 260 32 10

A #H S 25 3.9 6.6 2.3 12 31 232 282 182 20 8 300 340 267 17 6
2 0 ¥ H 22 3.6 5.9 2.2 11 31 78 140 36 23 29 326 442 257 42 13

vé % All 47 3.7 6.6 22 1.2 31 162 282 36 80 50 312 442 257 33 11

M ¥ S 21 3.5 6.3 14 1.2 35 252 306 174 41 16 272 303 247 17 6
340 M H 24 3.8 5.7 24 0.9 25 46 68 30 11 25 304 377 256 29 10

4 & All 45 3.6 6.3 14 11 30 139 306 30 112 80 289 377 247 29 10

PU I 25 4.0 6.6 21 1.2 29 200 228 161 19 10 326 349 273 16
4 o M H 31 4.0 58 28 0.9 23 83 181 43 33 40 338 375 295 22

4 & All 56 4.0 6.6 2.1 1.0 26 135 228 43 65 48 332 375 273 20

Bmo# S 26 54 7.3 3.0 1.1 20 236 276 158 23 10 299 324 264 13 4
5 0 M H 34 4.3 7.0 28 0.9 22 57 9% 37 14 24 332 454 287 A 10

£ & All 60 4.8 7.3 2.8 1.1 24 134 276 37 91 68 317 454 264 31 10

A S 29 6.0 9.8 40 1.3 21 241 282 181 27 11 279 319 264 14 5
6 & # H 35 4.9 7.6 2.1 15 31 77 138 48 25 33 303 354 269 22

& & All 64 54 9.8 21 15 28 151 282 48 86 57 292 354 264 23 8
£ t All 311 4.3 98 14 14 34 148 306 30 86 58 309 454 247 32 10

(Remarks) n: Number of measurements, S: sapwood, H: heartwood.

018

BHRIOWEMELEREY R
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SUARCTRLIMOFOERBNEL IeoTED, THZBEDIEKERNKILSLoT
5z t%7 T, No 1 0L OfEI 24mm T, D30 &N, BAERIIGBELHE 5T
Witz E&RRT, RAfEIE No. 1 T3 6.3mm (GIH) #RL, No. 6 i3 9.8mm &5 JEF
KAEEN DB, 2ETEERX L4mm, BALEE3MZ ThHs, EEEM TilthZh
1.25mm 3 X 0N 404% TH oD T, ELOZRIFAM T EMRCHE hREREI VLW
Z %o

CDT Ry ZEEOWTHIE LI ERERIE O HERPEEEM & L, B4Rk
Sl by, BEEMOFIMEDOK X WHOMBICSSC L itbhs, ik, WEY TR
BT 55 FHT L DOFPHERBEOUBPBL R LILOT, ZORERIETRKLS,

e KRIE F-3RT X I, FHERLMH T 200~252%, L3 46~89% Ths,
W T 168~306% DRI D b, TRTCHRAEKETH 50, O 30~181% &\ 5T
EVWEECH - T, ZOBELKAEVHANo. 1, 2, 4 BIV6IcAbhi, £ TRERE
86%, BALRH58% T, AARDIILOENFEERCREVLE V25, HEEMHOBE, LM
200% WL EOBA R 6 HAKRD 5 AR ALREDT, EHEMHOKAEWHOREIZZ
R DD2REVEVZD,

FEARTTEOC, ZOGKROM ERT X 5T EBCT R Ll TEKEINE
SierEmBARbRS, ¥, LHOBEEKETIL No. 1, 2, 4, 6 0i3iF2hcibhd, &
DOLMEOBE KR OV TILE  DBMBEOBERARCOWTHERT, ESRKRBAR -
THbOHA L OBFRYEH L TR LEND S, BARIEMARRCIILLRWDT, 2
ATHE LTHbh, HEIERCE:., P F=YHRCIBEED X 5 hE 3T 50HE
bhHM, ZOKEVWHIBDTEERMET, BEFNEMECID, ZoKBWHERL
THIS5LadhE, VY oBRKCRICRELAREER T LT s,

BEBER O LM BEHEL& AR OWT, WH T 279~326 kg/m?®, > T 303~
338 kg/m® T, WTFh I OMOENRETE V. ZHIZERBLIOLHOFHTITH X 2R
ERBRLTWB EBPbhD, 2F0CFEE 309 kg/m®, BE¥EREE 32keg/m®, B/LEHK 10%

L

- B h Locality

£

§ —o— § B Atsuga

<0l O —=—0r | —=O=-~— it iz Eniwa

- // | *

§ / i

5 gl

w10l / g

W / »|

& |/ >

E=t / «|
0 il 1 —_—— P Y
0 1 727 3 4 5 6 7 8 9 10

W ¥ 4 W #E  Av, ring width (mm)

B— PHER\omAR

Fig. 4. Frequency curves of average width of annual rings.
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T DO MEEHNEKR (w: %)

Table 4. Variation of moisture content in sap-and heatwood with height

Ij%:_itgﬁt 5A¥ Sapwood O #t Heartwood A Sapwood L# Heartwood
;ﬁﬁi T ORA B OTHOBA RN OFH BX RS EH BK BA
(m) Av. Max. Min. Av. Max. Min. Av. Max. Min. Av. Max. Min.
No. 1 No. 2
0.3 232 243 223 57 98 37 216 239 182 58 102 36
13 234 \0256 217 75 119 59 232 244 218 89 103 75
33 245 251 236 133 157 111 230 248 221 86 140 68
53 242 259 223 96 105 87 247 246 225 78 86 69
73 240 281 206 - — = 222 234 209 81 90 69
9.3 248 — — — — — 245 260 215 81 — —
11.3 282 — — — — —
No. 3 No. 4
0.3 197 211 174 33 37 30 190 198 184 92 181 43
13 220 236 206 44 52 38 196 215 163 80 133 54
33 263 27 253 54 59 49 182 196 161 83 106 74
5.3 289 305 279 71 68 53 206 223 193 82 125 69
73 299 306 283 59 — — 223 228 213 65 71 60
9.3 228 — — — — — 197 213 177 88 — —
No: 5 No. 6
0.3 235 245 220 57 78 38 257 282 242 70 138 49
1.3 249 256 245 52 61 42 259 264 244 74 104 49
33 241 277 213 56 88 45 240 262 189 83 112 65
53 238 248 226 54 66 45 256 237 236 73 119 52
7.3 244 254 237 56 59 51 243 253 235 60 71 52
9.3 239 249 229 85 96 74 240 253 220 107 122 78
113 158 — — — — — 190 208 181 — — —
13.3 185 — — — — — 237 — — — — —

TIESDERISTLWFTH D, T TRRECASLIS 440~450kg/m® &\ 5 HiZW-TFhd

HTHRIZbOTHH, —J5, WO 60}

24T kg/m® ZV S ASEL Do, B3 gg{myy

BERARNOVEHEE 2DE, No.3 L 6T T4 —mo-— H i Eniw

2300 kg/m® UTF &7 D, WFhL#EN

EUCRRERBAETAR L BbRE. & | R

Bame LTy v 7R, sEowEo  F | , , T~ T
250 300 350 400 450 500

ErAEBREERF CRRELEELRZRT T BOBOW W Basic density K (kg

BB, TOPIHLORETORESN, HH B—5 AREEHOHAR

Fig. 5. Frequency curves of basic density.

AL NI EBEBDT, TOEDOKE
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L0 (BTHTRWC LEEHEIDHILED D) EEFC L Xk uEinbisv, P F=YX
AR (EHEHE, i - #AKD) 68 KDRTEHIE 342 kg/m® it N, EHEIZFD W% OETH
5, ¥flo, MEEMOEFHE18ke/m® L h#3% M v, ThIXEEEM DK OERIEN
Bowo b ksEBbhs, HEMOREFEROHBREBINSCRTI SR, HEY
KETeEZIL,

AEBEEOM ERFIOM (F-5) T B THLIRT, LEIINEVEHREASRS,

F-5 MEGEHEHBER (R: kg/md)
Table 5. Variation of basic density with height above ground

BERE g gy B K B S -

H‘(“:ﬁ)h t Av. Max. Min. Av. Max. Min.
No. 1 No. 2
0.3 343 386 305 331 379 300
1.3 322 356 285 325 442 295
33 309 338 291 317 393 257
53 290 308 275 285 300 267
73 276 290 260 315 338 299
9.3 277 — — 282 300 273
11.3 — — — 289 — —
No. 3 No. 4
0.3 323 377 283 350 375 333
13 291 313 268 336 358 323
33 285 301 265 342 361 327
53 265 287 254 320 337 309
73 263 300 247 309 330 295
9.3 248 — — 330 350 305
11.3 273 — . —
No. 5 No. 6
0.3 349 454 294 312 354 264
1.3 324 360 293 300 A1 276
3.3 320 360 290 299 319 275
5.3 306 328 287 283 306 266
7.3 298 316 287 270 279 264
9.3 292 306 283 282 294 273
113 324 — — 281 290 276
13.3 264 — — 331 — —

3.3 R % =
BREAY E-6RT, RBAOTHEDTHREERTWIDT, ThEEBA LTI EY
fixRotc, WE, TIEBICBEF AT, EEHOBE, FHIEROFEHIHEIL 032, 0.12
B LU0010% T, RHEEIBOHIZ27:1CThHD, BMEFMITEALO0LRTIV, B
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6 I # 3
Table 6. Shrinkage
(1) #HK Xv'* X B E Tangential and radial directions

¥ om on m FORER OUEC2  smm R

H B A
. W EEM g 3cA RH IzA KA IZA GR
ems Bt-av  Brav P15 Bras -0 N
(mm) (kg/m3) (%) (%) (%) (%) (%) (%) (%)
¥ % & Av. 36 321 032 012 38 097 841 272 1089
E % # B K Max 5.8 372 058 020 602 191 1105 464 1364
Normal & ,i\ 45 Min. 15 262 021 006 208 016 533 140 674
‘W00
(n=50) mERFETSD. 11 28 006 003 093 031 130 055 157
ELEs CV. (%) 322 9 203 239 241 324 1541 202 1443
B < #H F#E Ay 40 365 024 0.8 050 655 169 813
Compres-
ompres. # X fii Max. 40 367 024 0.09 056 659 183 822
(n=2) g / f& Min. 4.0 362 023 007 043 651 155 804

(2) ##5 A Longitudinal direction

< 15% % O
» . TERE AREER Femmk gy 2REX
Items w t-av Bi-15 -0
(mm) (kg/m?3) (%) (%) (%)
¥ Av. 35 327 0.010 —0.032 0.112
E % # B K {& Max. 70 383 0.021 0.180 0.301
Normgl B /{8 Min. 17 272 0.001 —~0.214 —0.033
WOO
(n=35) @Rz S.D. 12 29 0.003 0.073 0.078
LS C.V (%) 34.9 9 38.2 —227 69.8
B T M F B E Av. 43 366 0.019 0.162 0.456
Compres-
Gompres. §& A fi Max. 54 450 0.037 0.369 0.923
=9 & /v f& Min. 33 311 0.008 0.013 0.183

(Remarks) n: No. of specimens, Ry : average ring width, R: basic density, 8: shrinkage in
percent, ¢: tangential, 7: radial, v: volume, /: longitudinal, av: shrinkage due to
1 percent-moisture content decreasing, 15: from green to 15 percent-moisture
content, O: from green to ovendry.

CTHITR R B IR A i 2%, FhEh 0.24, 0.08 35 X 00 0.019% ©, EEMICH~, KBk
FOEIRIINEL, FRENBMABIV 2B T, MHEFIHCKEIH2ETHSD, £H
DHEKE15% ¥ COMMERIZTFNFh 3.86, 097 X —0.032% C, KB L FXHOKIT
12iF4:1C, PHIMER I DHEOENKE, BMEH A TIEMFE L ) KERFOF IR IR
HThRRBREVWIONRE L, WERIZ-Eiotk, ZThik~ 7 et -2 - IHHER
FUVTEWAEMH & WBERECEEM CRE—ENC X 50ER EH & oBMRBIERE Ul
e b Ehizyv, TOMEBRENT, EEHOBRE, EHHOKEHETREA DA K
BT, 0 RMARDRIS, SEHHLLEH T TTIRLRM MBS IHE LT\,

H¥ b REMC VI B 2NFRR O FHEIIEEM T, Thth84l, 272 X 000.112%
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T, ZOHIXT75:24:1TH5B, CZTHRHEESHORKIZ3:1THS, RWALEFZBOHA
SEARBORBTCREDORIKE L EFLBHATRBORBORVE LS LBbh5, Thbb
W EFHETIXENER 841% © 5 b, [IRE (15%) ¥ TR XD 46% X T 5 3.86% I
THEXHL, TIEFATIR272Z D 36% 4 T5 0977 T HDORTHDH, DL
©, REAFAREELADLEREE COMBOEERML, FIAHATIIHIRSE L bR
Elks, ¥, BEAFATIERDO X5, EHNDKREN T TIIRMBEIZO0 E X TIVA,
KENLEEE TRBALMRIMEL, TOMERIXEREH T014%, B TH TIETFHTH 2K
D029%, KEWHODOTIX05% k&t 5,

TP YHORRYEEN L THEEIEMILEKEREE COERELERThIZ
Iv, ZOIEEMCRESA 4%, ¥XBHA 1%, MiEH R 0% L X TRINIIWTHAH
5, BTHOBAE, IHBLEIHFARIRI Y IRV, BEHFATO016% b b, £ RRE
COFERACHERD D, LRI THOBREDH S O TIRRLRE T Trc 04% i T
50T, DTHOEMRBTOFEHAIERC L Y RERECEETLIREL B0 THETH N
2ThH5B,

3.4 JpRotER

EHRBERTHARBREROBELY ZETrT, ABRERIIB THS, ThdDFBHE
#i812 3.6 mm T, fIADOARIEOVWTOFEHE 43 mm X b2 VI ThH -, BEREBEERD

T BERBREER
Table 7. Mechanical properties
THERE SREER & k R vooms B0 S moa s mEGARs
Ry R u E abp oy ac
(mm) (kg/m3) (%) (10kg/cm?) (kg/cm?)  (kg/em?)  (kg/cm?)
E - - 36 329 99 70.1 168 297 177
" kK # 57 376 224 92.2 222 377 313
B N & 19 272 35 432 116 192 143
B ow F = 0.9 22 47 9.3 23 40 17
BILES (%) 25.8 7 48 13.3 14 14 10
Average Basic Moisture WIogulus Stress at Moﬂ}lﬁls criﬁalfi{hg
Items rngv;:dth dex;lty con;ent elas;i:city g;,;; ru[:rture strength
(mm) _ (gmd) (%) (GPa) _ (MPa) __ (MPa)  (MPa)
Av. 3.6 329 99 6.97 16.7 291 174
Max. 5.7 376 224 9.05 21.8 370 20.9
Min. 1.9 272 35 4.23 114 18.8 14.0
S.D. 0.9 22 47 9.11 23 3.9 1.7
C.V. (%) 258 7 48 13.32 13.7 13.6 98

(#2 Remarks) 3B #% Number of specimens: 43.
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PIHE . 329 kg/m® T, FIROFHE 309 kg/m® X Y KTH o1z, THiZFHBREHERE 0.3~
L3m OfIMb EShickd, ESRRTIOIRIASDORBGOBENEr oz tiREBd
DTHB, FKEBL3DBZ UET, FH9Z by, EHRBEV25, v v 7 HREIXTFHER
705 x 103 kg/cm? G, FEEEM D 753 x 108 kg/ecm? X Db Fnieib/NTH T, F iz, B/ME
H432x10kg/em? D X 512, FHENIVLDOLH Y, ThbXEEEROHE & RKICE
CHEVWRI A LRI LIcRBECABR, REAHC LS50 THS, HTEVLER TS
BRI, ThORBRAMOMEL LMo TR LENRD B,

BT GIRR B O P 35MEI% 168 kg/em? C, Th bHEREEM © 212kg/em? X h 2 fr &L,
2D 79%, #TFEE b 297kg/em? ¢, ML 2D 5%, I bICMEME I 177 kg/em® T,
8% Thotc, TDIIEMRBCETHNENHERXITNTEEES LV N Thok. Th
EREEN OBRA T~MUECX L, BHREMNIOFETEN - EIERO—D>THS L
Ezbhn, WMTHAREOR/ME 116 kg/cm? (X BERLBEERTAY w3 58 HIE Hek
THMTHBGNE ¢/r=150kg/em? X h/NEV, L LEHRETHBDT, FOBMEKE
DL LT, Z07E% LR, 106kg/em? T, ThIA k&b h, KA X5 LAREDE
BrBEC AR, —BEEHE L TRERREECETREOLONE RS, LHKS
ha, MBI CRBELXEERTAICRT 2RI Lo r V=Y Hie i3 % f# 225 kg/cm? I
TOLOR3IEH Y, ZZTLHERRDOLORETHS, L2 b, ¥, REGRICE
W b B/ME 143 kg/em? (3 BEREED TS OFFT L OfE 180 kg/em? © 7 &) (B R )
YT 5 126 kg/em? X b TFARKEVEWIRE T, £ REBOBEEMEE IZVTh &/
fEoEFoRENBEND, —F, TONFHHBEOESSEXIDHE h KEL L, ButhE
11.10~14% TH » 12,

PDEDX 5k, £HRETHR L TELRICHFMEEOHEIIVTh L EEH & LTHA
THCRIREE VX YOERXEFLOT, BETEOTEREN L LTOMRAREY Ty
Wixhs, ThoMERTHD D, EEABEN L U OQIREETEO TR (204 H—%
ERF OBIE 40X90mm) & LTHEATELISRECTCHONEYUTHBHLEELLNS,
204 # & UL C ORI OV TR TRREFETH 5.

3.5 EHERIESHEEREOBK

7, ARLLER LA OWTOFPHERIE L AREER & OFRY K-6 xR,
CZTPHERE 1 mm JE XS LCRBRE OBREEROPHEY T v v b L, &5
DPEFIRBA BT T, CCCRABROBEEMCOCTOEL LD IDRRALTH S,
BRI HIUE, FHERE 2mm 25 8mm SHWETOHFET, AE T E it 330~280
kg/m® L ZIFEROCB T30 5, BEME LTRSS, LACHTIROD D
A&, B -BREEDZRRCBTHDDAAE, STESFOMI LB LTHOBELEER
WETHD, KREBERHRAED TR P~y LRBEHOEKE15% BoLEY 043 LI &
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FELTWD, THIZEMHSEKE 5% ¥ CORRBINMGEERY 4% LTl FRFERCH
B1LT360kg/m® THDH, ZOBEBEEHTILZOMEEBL RN HEP 12T, 39%
BERN, El, N6 TRZOEHUEDORBR 7Ry FXh T, —7, MR OMRERER
BB HBEREERH 360 kg/m® LL LD 4B P 2 5ORT, COBRBEEHHDIEER
BLC EREEHIIELhIE v, TEBEMCH L TR LS REEOHEIIR IR TWEW
2, Ehon hAs, SIEAWM N ECLBickE2HE o3 300kg/m® LI EAETHDLER
bhn, B-61Xhid, Z0diZFHERIES mm (2 2 TiX45~54mm) DAAREE L
WZ kIR B,

FEREEM & B LIcB A, FRiE 2~4mm ORFATREEEN O NETEREERLK
AN

SE, FHERE - EHRBCRT 5 HEORE L OBFRY M-TCRT, 22 TRY v
ZEHE M S A RIE L OBERABRC AL R, IR0 X5, SIEWERSOY
VI REANZ VDT, BBOEWERLS O TR ThIIFEREB XV IEMEC L 2HE
RELZTBL0EEbRS, BITHEI TIRBEEMN, ToMoRIAOFEC I VFRIIBL
DOEENHBC AR - eb DL Bbhb, REMAI SV TUIERELEL < g
TTaEARLLID,

3.6 BRBEMENFHEREOBIF

ARFTERLEMRBCBTANFHREBELOBFRY RBRT, ZOBEI V7
BB W THAREER E OBMRIIBEE TRV, ThXERBEOBROBALATEARCE
H5DEELLND, HITFBICBVTUIDE VPEE TRV, BEOHMMC XD, ZOEH
WTHEANALRD, ZOHBETAREER R (ke/m’) & MITFTHE 0, (kg/cm?) DBIGRIL
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3.7T POURBLEBRELOBRR
ZOBfFY R-9EmRT, ETOEL XD A4, RIFERNLERRALIS, ARBR
DOEHEN T Y v 7RE E L TR E o DBRIT
.0, = 0.00281E+998  (kg/cm?

Ly, r=065 T, AEFENE ORI VHEERELAKXTHS, TOERVPEREZ LB,
¥V I RBOEHETH B T0x10°kg/cm? OMETERERPH S & THiE
g, = 0.0042E (kg/cm?
Eitb,
WEMBI o X LTI

ge = 0.00907 E+113.8 (kg/cm?
r =049

ey, AIOBR X hHEREI NV, BREEBIHBAITIT
dge = 0.0025 E (kg/cm?

LB, EONSWNBTHIRERBI LA, ToBETERCHEETSII LR
5,

ZD XA BEBADOEE, vV I/RENMEVCHGEWESOMOEDBEENEL HD
T, vV I/REEBE L OBRCEVWTIELDENKEL LB EEBbRS,

4 & L]

JLiE DR E R BE N O 1950 FEHRO F F = Y BHRACOWT & R EB & KB
BT 5MREL{T o, 19804 8 B oERMBEOHKFE TIE, WEEZE6cm b 26cm ©
WEICSH D, Fi149cm T, 22cm LIFMR 7% HEHT %, ha % 1,188 %, 158 m® TH
B, TOIMMD, WEBERILZ 14, 16, 18, 20 5 X0 22cm @ 6 AOHERATEEL, B
VLT, SEHERE, AHAKKRES JUAREERORE, kb CAEMREBRT 5N
FRRBEORRE T o1, BRIADEDLEYVTH D, '

1) ha % b OFEPHAEREIME (1979 £ 3518, 1FUROFIRMEET - 1) Bl
ERNWT6Tm’ T, BEEMEE F=YD50m® X RT3,

2) BRIFIREEELBERE > TVHDT, BUOBHESHR, BERKOBMEALET
HAH5,

3) BI®FEARERENOER L7 r v 7 OFEHERIEOFYEIT 43 mm T, EHEEH
D 31mm X i hEL, BAERND I - EETT,

4) M SRR ISV TAMEBIL 158~306% OFHEICH v, TR TCHEERKETH -1,
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D EIL 30~181% LW HEE A VEECH b, HRAK6 FKF4RCKREVHIFEL T
feo LWL EOBREREREER X V/DTH T,

5) AEBEROBTENL 309 kg/m® T, BEEHN D 318kg/m® XV EF/PNTH -7, #
ERMOEEYRBNETIBERITFHERIRI OB Z KERBZENEE L,

6) FHEMBIIEBH BT, |WEBHKE0.32, ¥ XHFRA 0.12, #HiEm 00107 TH
s, BTHEBOLTIXZREh 0.24, 0.08 35 LT 0.019% TH » 7z,

7 EHRBBT Y v 7 RBULTFH 70X 10° H/) 40X 10° kg/cm? T, BHICE W8S O
Mt DEONI NS DONRD ol TOMIIEEEN D 93% Th - feh’, AERER IR XD
&<, MFHLOIRE 79%, MR 75%, REMBE I 88% TH -1,

8) FENLEMLIcT =y 7 ZFHERE lom LB L TEAEEERDOEHEY
kDB E, D 2~8mm OHMT, FEBE LT 330~280 kg/m® LIZIFEMANTET L,
CDBE, BEMOLEEYBEL TS E X12300kg/m® P EAHEE LVWOT, ZORDTITF
HERIEL 5 mm (2 2 Tl 45~54mm O LIRETTH 5,

9) MEEMRIIERIBNE L RNIETT2EARAD RIS, RONEREEOER
8 & DBIRIIABHTD - 1o,

10) ABFBEERDEMTHISHEMRE S DETHABAD I, ZTOMOEEIE LT
(2AEBEBERIIBARE Tl o T2, .

11) ¥ v 7R E BFH S ORI LA R EROBRARD L hichl, REMRS
EDOMBIRERIIS T VTR 5T,

X . 3

) EE o P vSKROMELAR. $1E EEE N K<y O&R LERHHE, JLRE#E, 37 @),
789-816, 1980.

2) m# F: KBREOBRKAHFNWRE £ IR LEEFRLTCET 2EHRKON HRE, #KR
#, 90, 37-76, 1956.

3) MM F-BAHM: R L-I0HMER. F64E ARNFEREBEE 1955

4) BEXBEETSO-FLRETHHS (196) 55.7. 14 B 16043 5, 1980.

5) AREEERIHRE - AEH. BXRESEYS, 1978

Summary

Growth and basic wood qualities of plantation-grown 30-year-old Todo-fir trees (Abies
sachalinensis) from Atsuga district, Hokkaido were investigated in comparison with those from
the other sites. Six sample trees were selected from a sample plot (50 x50 m) where the
diameter measurements for every standing tree had been done. The results are summarized
as follows:

1) Number of trees and wood volume to the hectare were 1188 and 158 m?®, respectively.
The annual increment including the thinned wood in the fall of 1979 was 6.7 m*ha, and it

”
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was superior to the volume 5.0 m*ha for Todo-fir trees (44 years old) in Eniwa district.

2) There were still too many trees in the sample plot in spite of the thinned forest
where every fourth row of the trees had been crearly cut in the fall of 1979. Real thinning
might be required as soon as possible.

3) The average value of the average ring width measured using the disks obtained for
a stem analysis was 4.3 mm, and 1.2 mm wider than that of the material from Eniwa district.

4) The moisture content in the sapwood ranged 158 to 306 percent, and in the
heartwood 30 to 181 percent. Wet-heartwood was seen in the trunks of four trees in the
six sample ones.

5) The average volume of basic density was 309 kg/m® and slightly lower than 318 kg/m?
for Eniwa trees. The wood having several percent higher density might be desirable for
structural lumber.

6) The values of the average shrinkage (shrinkage for one percent moisture content
decrease in air-dry condition) for the normal wood were 0.32, 0.12, and 0.010 percent in
tangential, radial, and longitudinal directions, respectively. For the compression wood, those
were 0.24, 0.08, and 0.019 percent, respectively.

7) In green condition, the average of modulus of elasticity obtained by a static bending
test was 6.9 GPa and the minimum was 3.9 GPa. Those very low values were often seen
for the specimens with pith or ones obtained from near pith. The average values of modulus
of rupture and maximum crushing strength were 75 and 88 percent of those for Eniwa trees,
respectively.

8) In the relationship between the average ring width and basic density, the latter
decreased from 330 to 280 kg/m? as the former increased from 2 to 8 mm. Concerning the
silvicultural treatment to produce a reasonable structural lumber, it might be desirable to
control the average ring width within 5 mm.

9) It might be seen that the maximum crushing strength had a tendency to decrease
as increasing the ring width. Relationships of the other mechanical properties to the ring
width were not clear.

10) Relatively high relationship was obtained between the basic density and the maximum
crushing strength. The efficients of correlations between the density and the other mechanical
properties were not high.

11) Relation of the modulus of rupture to the modulus of elasticity was relatively clear,
but that of the maximum crushing strength was not evident.



