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Wood Quality of Plantation-Grown Hybrid Larch Trees
By

Hiroshi MivajiMa*™ and Kenji HASEGAWA™*
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NS=Y (YvvavhTey, =kvh <y ZERMIOFESCH~, B I
&b, AF, v ¥ LOBERATRTELRER, SFRLEOLEs XOHEE TA <
BEIRTWE, LEL, 2OF I YRIZERE, 2 X3, v v FhlrIs/E, BliEx
EOBFROERXZFRTVEVWIREND D, ELHOFAELLRERICIBER D (bow),
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#i b (crook), aUh (twist) 7e EDEVHKRENWT &, Tb, MILELLEERKEHS Z
EiEOREDDY, FIBEIEL - TWD, ThHLDORELEFEFEMCH L BHENE
PHRAELR TV, ZIZRWHFEOMRE LAOXBM 12 EZHEI N, FLEHBI O
BARCHR IR IO THD, Chbil=hvyrIvEFavevr =y hbOiL s/ 4
<y L ORMET, BRIS0ME10 AR SREbOTHD, BRI2ZECKEL, REEE
THHDT, BEILTETHS,

#o=y FIEORHERRE LT, TTRBIKERRS O 0 -5EHE (19727 35 X OVNEF
FeRE e ln Q9777 K X AR FERRFIBERFRCHERIN N FED /1 <Y x =h v
HF=Y, FaTRVATIIX2F VATV ERONWT, IADOH D, RETE, MR,
FAARREDWERRE LOBERBREROFMERENDH D, LTI TRFBIERN LS,
VURDHM DL 74 =Y Fyl=kva 5=y D13, ZTOHERD 8% KL, EMHoMia
BELEL, XLCEBBRBIMRECRE T, =hvhas=v<{Favevh iS4 =YD
HACHBEN, FLTRF 22 vhF3=YH, 4=y RELBERUET, ORI 3ED
FHEE N EAREIh T3,

FRRIABEERO L REEI W16 XOERARC OV, FiiE, HLE, Kk
MR ICERHOEEHTL IOEFHTOLEMTELE, L vRBRC X %¢AMBERE,
HRCIDECRERIE LERER LD OTH D, ks, REEShiohIBBRinTign
BROCHBEHEENEAOMNBEEBR LK) ORMTH 5,

AMREBCTRIRMREED 2 v e A L LTD=2RYAFIY, Favevhs<yER
LA = 2 oW TORBII T o Ty, BREOHEKELORKC X v xH#BEOHE
DI TH B EELDh S, AREXMEBTRCEE L LhIETHS,

AMERTOCHICY, HERAKRLLTCEEER LR S hicBRARERBRSILEX
BEENES (EREEE—R) OX «c&#id5, ¥, THEEVEEROLRERHKES
OB HEIhi- FHERHKBCS LB L ETF S,

2. # #
HERAKE =R VI TIIXFa TRy ATFTIY2E, =R VITIIXIA=YIRTH
%, BEACER LLRESR2EDLE Y THS,
FL: 5=y (=kvhs=Y) )
LK: 3o vhs=y
LG: 74 =V
21 £ & & i
A 12 Rt E R ERBRB S W IRE L, B4EEE 8ALE T, BROKERRS
BB T 5 RARICHER Lic b O Th D, MABEL Lha Bz ) 3,000 KT, HRAMN
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B IBERTHoTe, 22FAERT
-7-1960 £ 8 A DAERORERT
KiZ FZ-1RRTEBYTHB, D
R E CREBRMEELILD 2T H,
MBURKIZADH, BRERII134K
T, EROBRERILTCZ ThH-1,
DT, BERORD IO
EREAWE L5 7cb DT, 16/17=
094, ¥ =k vH =YD 31/36=
086, Fi ik X071 =Y 1iziEA L
T0.75~0.78, BdH BOMRF a3 V&
vh52VD412=033 ThoTz, T
DISFBIThbEERE T

F-1 ERFPEERER
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Table 1. Number of plantations and percentage
of remained sound trees

(Ang. 1960, 22 years old)

HEREAE o~ BFERSAE &REX
b} | No. of plan- No. of sound (B)
Kind tations .} trees « (A)
(A) (B) (%)
FL 36 31 © 86
FLXLK 60 - 46 77
LK 12 4 33
FLXLG 36 28 78
LG 12 9 75
g Unknown 17 16 94

A&t Total 173 ;\1_34 76. o

(Remarks) FL: Japanese larch, LK: Korean larch

LG: Kurile larch (Gulmatsu)

e/

Bolcb\ b, CORERCHBARIZARLFERRROTHEEARE LTS AR RETH,

9 kDORERNBE I NI

ZD1960E8 B BRI D 1975 E 9 HOREC L34 BE S L OWEER L UE R

FE2RTERDTHS,

1960 £ D FAE TILEHBEI OV TAHANE, B X520

£2 WEEBLIHE
Table 2. Diameter breast height and height of plantation-grown trees B
I 8 o - x BEER DB.H. (cm) B%E Height (m)
Iovesti- Mg Kind  NPROL R M BK RN TH O OEK
(Yrs) in. Av. Max. Min. Av. Max. _:
FL 32 (1) 43 112 178 36 73 94
FLXLK 51 ( 5) 35 122 182 37 80 115
Aug. 1960 LK 4(0) 82 119 138 41 60 70
22 FLXLG 32 (4) 69 126 174 41 84 118
LG 11 ( 3) 64 119 170 52 79 108
5 Unknown 16 ( 0) 50 118 180 29 89 105
&tk All 146 (13) 35 120 182 29 80 118
1 FL 20 103 139 235 77. 99 1432 .
FLXLK 32 100 182 260 93 131 170
Sep. 1975 LK 3 180 182 185 99 108 124
37 FLXLG 22 140 196 270 90 139 158°
LG 6 130 204 264 126 135 142
& Unknown 12 1.2 180 271 " 108 136 144
2tk All 95 100 175 271 77 126 170

* AR ED, () IHBERBETHE

* Including standing dead trees, and their numbers are given in the parentheses
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'C*&if;:.b‘o BRECEWCFavevh Ty ® 3 BB A
LK) 2R H52BETH B, 1975 F0HE Table 3. Trees tested
Tik=+kvh 5=y (FL) DEENRT N, Xt A - ﬁ WEEE B8 &
T . DBH  Height
FRE—H LTI, IBEROAREY  No Kind o
FHECOWTHRDE, WRERT27cm, 72 FLXLK 1 21 131
BETc26micE@ER, o 13 a 115 ” 2 255 155
vy h Sy PRI AT, Do 132 FLXLG 1 A6 149
. 131 ro2 239 144
BHRER, 147 r 3 %0 154
2,2 £ B XK

CORRECBE LI RIEZBCTRT =R v I TV XFavtvH F=v (FLXLK) 2%
(No.72 8 X0 115) 38 X W=k v 5 =¥ x /4 =¥ (FLxLG) 3 & (No.132, 131 3 X 08 147)
SR THD, TOMBEER IOMBIRICTRTIdE, Wihb sl kotRo
T ¢hibDThE, |

3. BB E )

ABRGEOHRM LBRTBERXR-1eRTEE Y THD, 7, SiARAIMEE 13m 2 b
2m ZEDAKT, 1HRAKRND A~5AREM Shizc, ZhiAR Q@ CFRT L 5K 2Bmm &
CRLUEL, #tEF%wfiv, EX%23mm & L, B%5 7, 9em O3@EHEE L, TX
DRIBVWLOEEMTB I > L, HEHAAROLERM LICRARBE, AAHE, RBEH
BB IUREHOLHLE Y & R4 TRT,

 DRIEHH DL (137 ) 102U T @ICFATF X 510 A -2 150 cm FREHFEIC X 5
BFRERB LT, ¥ ZRE ERRph, OF, ThbORrbnb 4 FrEY, AL
h AL (4) 21TV, CAMBERE G ERdi, ZORBIIAF—FHRU HRRED »
R L, 034y RERMOBERBAL L6, 3, BREPZIERREOF R
VBT 5B M LELEZS6cm ORBREOQ DOV T A 50em T, FhMnD 15em O
B P2 FOMER T, PR17em ORET, kbdhi 1100 mm EED £ 4 YA 5 — o
THb, BRBOMFLARE 05 % XOBFRS 0o 2RDI, BAAKIHIZES 3em 0
Btk (1) RERIL, A2V 28cm, PREDETRC L L5HITRBELTV, SMITHORE 0sp 36
IVOMITERE oo ZRDI, IDHE, BE 6cm DEKREE 6) oW TREMBRBRE T\, #F
BRI o #RDI, T, ALEZ6cm DERET Q) K OVWTRBI OGS KR u Kb,

HEDEHEMEIRAC X DRDB AT,

(3) DEF ¥ v 7 FHK E
3
E=-Lr (kglem) __ | (1)
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ARG T H
& 5,7, 9em
£ X 160, 170, 180cm

[y Y L
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806 5 3k
(@5mmE 12 0 & )
P . -
{J 1 P SR £
— = K WA 137 15
@ wRH 99tk
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| M;
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RERE
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Fig. 1. Testing procedure. (1)Logging, (2)Sawing, (3)Flexural rigidity test for
sawn lumber, (4) Torsional rigidity test, (5) Method of taking specimens,
(6)Specimen for test of compression parallel to grain, (7)Bending spe-
cimen without defects, (8)Specimen for measuring moisture content,
(9) Bending specimen including the max. knot in the central part.
£4 R B
Table 4. Number of specimens
) B OB #& XK LA M E RRAENR Eb
# R K No. of specimens Volume of  Volume of {B)
Tree B m Y & (cm?) logs specimens (A)
No. Cross section (A) (B)
5% 2 7X2 9x2 3t Total (md) (m3) (%)
FLXLK 1 12 6 4 22 0.147 0.052 35
” 2 16 16 5 37 0.224 0.087 39
FLXLG 1 5 11 14 30 0.245 0.083 34
” 2 3 8 7 18 0.147 0.047 32
” 3 9 10 14 30 0.163 0.082 56
£3t Total 45 51 41 137 0.926 0.351 38
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T, PUIWE kg), iz A4 (em), TiXHirficBi+a0E ke —»x v }C, ZOHE,
I=bh%12 (cm*, b 3B, R 1ZHR), SIXHE P DL XDizHk (cm) TH D,
@) o AMBEREG

L . ) (cgfem) (2)

G=—_3M:
bk (1 06302

ZZE, Mgt et—x v kgem), 0 iZRUDER BEEEIHDDORL DA, rad/em)
chzbe

(6) DEEEMFH X o,
g, = f’ZA (kg/cm?) (8)

T2, Pmex ZRAME (kg), A IKER Ok, cm?) TH 5,
(7) DEITHBIRE 00y 36 LOMITHE 0,

Opp = % = %;—l (kg/cm?) (4)
oy = M;“ _ b lza;‘l (kg/cm?) (5)

T, Mp i bBIRRTHE Py(kg) D& ZDMITFE — 2 v b, Muax (ZRKBITFE — 2 v 1, Pres
IRARWE, 2 IHERET, ZO%BS 2=bh%6(m’) TH5,
8 DEXRE u

u=_WuT—,o“ixloo (%) (6)

T, W 3RBEROER (g), WoXLKER (g ThD,
9) DEITHAIRE 05p 3§ XL THITHEEZ 0,
aP,

iy = =5 =5t (kgfem?) (7)
anx P max
oy = R = LME (kglem?) (8)

TR, a REANSHESE TOEBT, 2 0BEE a=15cm, L () OBELALTHS.

U EDRERHRBORD (99 #) 12T XTH 100 BHORREZRODL, HEDEKER
12% % BB ALERYT - e, BRETHE, £RCOWTIER Y (cup), MY (crook), B
b (bow) 35X O Uk (twist) RBE Lz, §13 BL2OWTIRFRFRBREBEOBE ik
B35 (%) TEL, hLhEFORECIBTEEL, 1BOTEVDOBILMEL,
RUHAIEFRBREAROR U IR TE L, DK, ZOEEM2ECoWTC B-103) KR
HIFRISRBR AT, WY v 7R RERD K, 8 HREY, KM LABERR @~
¥ CORBYIT - 12
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4. REREIUER

41 % B ¥ K

FERCoWT H-1(3) 8LV @) R THIT SIOhUYRAIRRBOKREY £ H 5 I UE
BHEOWTEHTHLE RS SRATIORASD, chieliul, FHERmasiAkexd
RERFERRL 32~38mm OFithb, BHEATIEIZ A4~V RDOHFNREY 36mm T, F 2
eV HI=YHD32mm X hbTIhikE, ThbERRBTRCEBARTHHDT,
BHRREHEE LTIEREDE D IS EVWHTHHLRbIRS, hEY @RER)/(EHER
DETHIUEF a Vv hT< V%048, 74 <% 054 T, BEBIFWED 1125% OETDH
%, ¥, ARRIE GO L EOMITH L 055 B8 X063 T, ChbthHs 1145% O
EHTHD, AR LHERA—EEATII1EEBELRTHS, ¥ v 7 REEKR) 5~
HELTIhh KERERRL, REBHCF a v vh 7= H85~08, 93 x10°kg/
cm?, 74 = V5% 93~104, T 99x103kg/cm?, EiEM CLhFh 106~131, F#H 122 8 IO
| 119~137, F#131x100kg/em® THh, COBES 71 <Y ROFRKE . B A MBS
BT h 7 =Y IR EVD, COBEIPRIKRERMETHD, LR, 71 VER
FOFEHME 11.0 x 10° kg/cm? i34 MM & UL CRIFECREWET, =V <Y+ F= Y EEH
DFED D 2 BT M5,

BERCHER IR ? 7= VROV TORBRERE LTOE¥D I3 b Db 5, EPMK
B 514 (BERY) TP HERIE 21 mm, hE=(LEEE)/(EHER) 037, £HoO¥ v 7
¥ 63, Kt (w=154%) F 78x10%kg/em® TH b, /PNEFFMBY 1 X HH8EE 60 FF L OB LA

F-5 5=y REOEBHE
Table 5. Basic properties of wood of larch species

N S *® ® OB 0B % % M RRER
Tree Green wood Kiln-dry wood No. of
No. Rw u r E G u Tu E G specimens

(mm) (%) (103kg/cm?) (%) (103kg/cm?) Green Dry

FLXLK 1 3.3 30.4 0.50 85 6.0 108 0.54 106 9.0 22 15
” 2 32 4956 047 98 53 10.8 0.56 131 83 37 28
&tk all 32 424 048 93 56 108 0.55 122 86 59 43

FLXLG 1 3.8 37.0 055 104 6.8 111 0.65 137 11.6 30 20
” 2 38 34.0 0.50 93 71 110 0.59 119 10.1 18 14

” 3 34 35.1 0.55 97 7.0 111 0.63 132 109 30 22
&tk all 3.6 35.6 0.54 99 6.9 111 0.63 131 110 78 56

() Rw: FHERE, «: KK, r: (LEBRR)/(EHER), E: ¥V 7R, G: VUEBERR, re:
FRE2BORE, £y :

(Remarks) Rp: av. width of annual rings, #: moisture content at the time of test, r: spe-
cific gravity based on oven-dry weight and green volume, ry: specific gravity based on
weight and volume at moisture content #%, E: modulus of elasticity, G: modulus of
rigidity.
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TFEHERE S55mm, [ HLE 044, v v 75 60 x 10%kg/cm?, ¥ A W7 k75 8.8 x 10%kg/
cm?, [l 48 A TILFN-FR 49 mm, 0.44, 65x10% 3 XU 88x103kg/em? CH B, —F,
MY I X AEFWRE 41~42 7 5~ 7 OEBROKE TH CILFHEHIIE 31 mm, SEBEK
393kg/m®, FAHFHARKTIT LN E N 1.8 mm %5 XU 380 kg/m®, X512 38~39 4 7 4 = ¥ Tit
EHART40mm 35 L 348 kg/m®, H£HBATIZ 1.8 mm K L 443 kg/m® ChH B, Fi, I
D IHEFAFIBEEERED LI FELEDOHI S <Y, 74=Y, Favkvhs=y, 74
TYXAFRIRIVFa v VAT IYXATIRVRDOWTCRRL, ZOMEF T, FHEHR
8 8.3, 5.5, 5.2, 7.7 3 L 1" 8.1 mm, BB 355, 427, 374, 376 36 X U 383 kg/m®, &KX
16.1~16.4% B DHIF v v 7 RH 36, 58, 52, 44 35 L 46 x 108 kg/em?, LG LT3, &R
BOWBEY WL ELHEThEF 292 v h =R 71~V REDCHE, ¥ v 7 EROW
BBV TR DVBCERLRTZ Lb05, EABREREOR —~RHKOF I RTH K E
WV, KK, YV IRBRBWTKREREND DO, RREFREDO S DX 1L E4AT, FiF
BAEL, DOLDREAEDRERBHC L > ThHBO R TWBZ D IBEELONS,
4.2 BREERER

RORRT I, RERMOEHT CTIIMEBBIXFav v s F<VR25 74

=7 % 271 kg/em?, HITH XX FhFh 553 36 X583 kg/em? TH 5, EPMKEH S <V 4&

6 BHERBRER
Table 6. Test results

. 24 " ® B OB EEH K _X

N Sawed lumber Clear Wooc Knotty W E K

Tree Max. knot
No. Rw rru u E G gc  obp as dop OB size
(mm) (%) (10%kg/cm?) (kg/cm?) (kg/cm?) (%)

FLXLK 1 28 048 304 88 6.0 237 280 546 157 301 32~ 66

* o X 2 28 049 495 97 53 251 269 557 210 397 16~100
% § £k all 28 049 411 93 5.6 245 274 553 187 355 16~100
& g FLXLG 1 36 057 370 100 6.8 283 335 635 209 371 35~ 91
g ” 2 39 051 340 87 71 233 255 492 200 413 28~ 82
# ” 3 34 055 351 102 7.0 280 279 573 222 453 0~ 59
£k all 36 . 055 357 98 6.9 271 299 583 211 408 0~ 91
FLXLK 1 33 054 108 106 9.0 527 467 888 237 431 32~ 84

% g ” 2 37 055 108 124 8.3 532 419 823 264 528 19~ 53
g £ all 35 055 108 116 8.6 530 440 851 252 486 19~ 84

i _E FLXLG 1 37 066 111 135 116 642 593 1130 362 646 14~ 59
& ” 2 38 059 110 119 101 606 513 920 319 664 19~ 65
& ” 3 34 063 111 132 109 624 502 1031 303 429 30~ 95

£tk all 36 063 111 130 110 628 545 1050 333 578 14~ 95

(&) oc: MEMHRE, gop: HTHARE, oo: WITHE,

(Remarks) o.: max. crushing strength, ¢sp: fiber stress at proportional limit in static bend-
ing, ¢»: modulus of rupture.
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MY CIREEME S 240, #FHI 304kg/cm? TH o120 T, L RBTFHERENT &

CRER L FLEMMBR VB L2 5, SHLRERM TRABECKS W TREMB I 530 B

X O* 628 kg/cm?, BT X 851 8 L OY 1050 kg/em? S D TEWVERRL, HED : X+

7, A AR EORERMCET 5, EREY 5 < v [REH w=154%) TiithLh 352

B LU 456 kg/em® TH oD T, GAROELXEBC AN T ARBHEL LD F, HoRER
T MR (EEE 0 THE)

Table 7. Characteristics of wood quality (Average of clear wood)

g Bk *#4# Green wood b Kiln-dry wood
“Tree 9 E s o 95 E 95, o
No. r G E A 7w G E Ge
(102 kg/cm?) (10-3) (102 kg/cm?) (10-3)
FLXLK 1 114 149 6.9 2.29 164 11.7 72 1.67
” 2 114 183 6.7 2.23 15.0 149 76 153
k¥ Av. 114 16.8 6.8 2.25 156 13.5 75 1.59
FLXLG 1 111 14.8 6.6 2.26 17.1 12.1 8.1 1.76
” 2 9.6 12.0 6.7 211 156 120 7.8 1.56
” 3 104 14.6 74 2.05 16.4 124 8.7 1.89
SEs#y Av. 105 4.1 6.9 2.15 16.5 12.2 8.2 1.74
0.7
. 5
0.6 i~
i -
Tu -
0.5 |-
O FLxLK~-1
VNN % 2
® FLxLG~—1
R A 7z 2
a 8
: L 1 L 1 1 L. 1 ok
0 1 2 8 4 5 6 7 8
B & B OB ) (rm)
B2 PEEwiEstEoNR ()

Fig. 2. Relation between average width of annual rings (Rw) and
specific gravity (ru). Figures near the marks show the
number of specimens (kiln—-dry wood).
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RKTHDEANZLD, RAEEBREOLDIXEKE16% T, 74 <2 F OREFEHEE 325 kg/
cm?, BT X 406 kg/cm?, F a v vH F=v F A Fh 326 3 X U394 kg/em? C, HiE
HG= YT HMEEDHE D ETL,

HEHBORBERCOWTIIBIEETS,

c DLEOEREOWT, EFBOMBREE LT, BITFEI LHE (0o/r, afry), ¥ v 7HEK
LRAMBERE (E/G), MITFEE & v v 7RE (00/E) B X UMFHE L REMRE S (05/0.) O
HERDBEE-TRRT Lok,

T, 0o/r BIO 0ofry WIIBEHIOZIADRIE\ X ) THDH, M TIL 15~17x10°
kg/em? B b, BERRREVCZ ELHBL T SHH, BMKREH 11, FAKEKELBHE8~9X
102 kg/em? X b i h KREL, BNEBEH - OMITAENER TS L W25, E/GiiER
WARM T 120~183, EEM TL1L7~149 T, =V =Y.} F=Y M0k > K$tESH (E/G=
209) I H, 2T DANE <, REBHHCE W ETH B, Thidn 7~ v HORERER X T,
ENREL, GHELA kDD THD, BEAITFa v vh 5= ROFRBEENPRRE L
BREAESSETER TS L RBT 5, DX, FRERRIC L) v v 71 FK E Rl
L TR o R HET D DD EIIREL 05 0o/ E X REEM 6.6~7.4, B 7.2~8.7%
1072 L W3 {ET, =V~<Y-b FYYEBRHOEENLEO6X10° XV ETFREL T, B

160 r
(10°ky o)
140
h 120 }
o
4\?
~ 100F
y
® 8ol
B
E |
60 r
® FLXLK K% #% Green wood 1
O # ¥ # % Kiln dry wood
40F A FLXLG _R##¥H Green wood
& »  ®WE M Kiln dry wood
4 P — 1 1 1 ] -
0 1 -2 8 4 5 6 7 8
I # S W 3 Re (mm)

B3 PHERBIRTY Y 7REROBK
Fig. 3. Relation between average width of annual ring (Rw) and M. O. E. (£).
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BEH 5= MY Tl oo/E\3EH 4.8, [EH 58X102TH D, —F, HAEEREIZEER
T ERMEVTed), 72~92X103 L W5 R ERETH -1, oo REARBTIIES L 53212
BE DL, REHEM 205~2.29, Bifbt 1.53~1.89 C, BERBT= V=Y HOEMEYIE
20 XD RRBPEVBETH T, D opfo. BOBSIEBHIBHEIRDH, EHH» 7<=
T IRB I VNI VI, TORBNEN, ok 2if, BNKETIIEMN 127, R
B 130, RABEHEH 7~ 7 HTL 116~150 ThhH, D Emb, & CiRBR LIS 5
Y FiBRRS I RB IS THMOBERI» S~V HIVBRTHBZ LA SRS,

PEnXsi, cow@BLicr 5~y FIETEACHERIhA? 5~y Hick~, k&
BIONFRREBECS W TARERELY IO LHAED LRI,
4.3 FRBEETMESLIUHENHER SOBE

FRBLLE, By v 7 RER IOHTRS LOBREY K-2~4CRT, WThogsa
LERBELMAT O LRI -, BEOEIHRTIERRALRS, & ZORBRAIT
FHERRE 6 mm (B HIE R IOREERI AR CRERTT HME) 28T 0MNEFRC

1200 8
(kg om?) ® FLxLK H&@Ht
} o) ” & M
11001 ! & FLXLG R
a v R

1000

T

9001

700+ Green wood
6001
5001
3
1 1 ] L 1 S 1
0 1 2 3 4 5 6 7

¥ ¥y F B B R (mm)
B4 PHERBELIBTFHEE
Fig. 4. Relation between average width of annual
rings (Rw) and M. O.R. (o).
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Pir, FREUTOL 0L DY TIERRLOREr Tz, A—FEREOHEIL, 7
A=Y RDOFRFa Ty I TV RIDEEIBR T ZERIALDOR NI,
2T, FRE3mm OBE, BERX LA FEN053 L 067 THD, Tk, BEPMEH <Y,
FREOH =V BRIV /A<y ORRBELE (FFBEER PBRCEBETLE, &
RKRBOFAA—ERBOBE, LENKTHS,
4.4 HKEEPUVTREBHEIUCREEORR
ERHCOWTHRELHBT Y v 7 FREOBFRERD DL -0 L 5/ h, HEOH
keI y v I/ RERGEERNCENT EREALONS, AI—HEDOHERIIFa v x
VHFTRIRDENRTA I RID Y v 7 RBEBRRRKREVHARLLONRS, TOZ END,
EIGDHE LA, Favevd =Y ROFVBEORBERLRLRIVE VWL B2 A
T,
HECHTAHMTBISIOCREBRI BRI N6 T IO, Y v /7 RBOHE L
FRROER R LD D5, EREOBRVIALL TRV,
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Fig. 5. Relation between specific gravity (rz) and
M. O.E.(E) for kiln-dry wood.
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EREHEM L OHESRTHLH, BIRENR WD e s LEBEH OMITHIOETHELL,
RERM EOEPRB LA LI BEANRLLRS, TORMD, HFHIXOTREZSRHE
20% THEEH 600 kg/cm?, KEBH 400 kg/cm?, |7 30% T& e 300 kg/cm?, 40% Tit 14
ERIE* A U< 300 kg/cm?, 50% T 200 kg/cm?, I HICEHBEIHA LTHL TREIRXDED
ET Lisw &M I h s,

ABEBRFHAEY X5 ERBEH I HMITH B IV FIRHC 3V THRE20% DT LE
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Fig. 6. Relations of M. O.R. (¢») and max. crushing
strength (¢.) to specific gravity (ru).

* TRETEE 5% oFEEC L35, 0Bs, HEIL30~40% oBECORBRBZ20THI 0T,
14%BRIEB% OBEEL LD,
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I (»5~=r%al) LEBEH e Fig. 7. Relation between size of max.
e 25 o _ 2 knot (¥») and M. O.R. (s3).
THMTHBEILNE fo=120kg/cm

120 120¢
N ° a * ¥ P bt LA )
a Green wood ° Kiln dry wood

100 100

W 80 80

60 60

40 © 40

o FLxLK

20} AFLxLG 20

0 20 40 60 80 100 0 20 40 60 80 100

B K@ E K o (%) BAEEL o %)
Bl—8 HJAHREL L WELE OBRK

Fig. 8. Relation between size of max. knot (9,) and ratio of
M. O.R. of knotty wood to that of clear wood.
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EEbb, COBLYERTICHRILBEEX 2L VL5, 28K, ¥RBEHN TIRHIO
BARMTIENEZ T 58 TOHRLEY 30% LIF JASS11 RLEY) LHEIATW35DT,
RN T, KRR, BiEM & b2 O TFRIER 300kg/cm? % AV, 300/3=100kg/cm?
ey, AT A4ES IEONFEENE 1/=90kg/em®* ¥ E¥b b, ZOEDOHEM LM
Bitw&&Zzbh3, O &2 JAS SEMEMORKE LS (HiEH 4% LUF) oo
THRETH 5,

Ebie, BRERCET D EXEROMTEE0 BHVOMI T 5 (HWEH) wonT
BELEOBEZREYRD S E K-8 RT I, KERHCOWTRHTFBRIOHERD
WA IBETREREERNYT, BLALBRFORSOARBE O THEEELIBEOK X
hkw7rmy b&h, ZOROTRERTHIRELITIhE DI RVEVsTI, Zhicx
L, BERHMTIHRE20% HDETRIOBROTERSEIONEL, LrdRkELZThED
DD BB, TDXHE, BB TIHORMTEICHTHHENFECKEL, HOoH
SHHE 0T, TOMITEMMBE R LU ERBENMETTHHBERE N E23bh5,

4.6 BERICEBIBDIEN

HEHERY £-8WRT, oW F<Y FRBI—RO» 7=V BERKELFAR BRCXS
HOECHLI D RED T, B Y (cup), 1Y (crook), SR Y (bow) BXTR U (twist)
DOFTRTDOFECREZBRIA, 05 BRKR D IIREIRNT2DD 5D TF — 2 —DER
BEM LI, RMOFHERIEEL 2B HINLIKREL, Favevh TV R2K,
74 =7 R1IBERS TR T AR, PHEILNET42%, HETOS5Y, BRAEIZTH
FRh128BIV176% Thotz, ZDLI6Z IIEET30mMmM Thot, SR HDZLATE
MoleDIEF a T v h TV R43EP 144k, 74 <=V R56kF 184 T, WY XHEND

&8 EBRCIZHOE
Table 8. Warp of wood due to drying

B HER #i» Crood Kb Bow #Hh Twist
#t B K Ly (%) (%) v {105 rad/cm)
Tree No. of
No. speci- 2N i RBA b ZA O = | BX BN FH - 9N
mens Min. Av. Max. Min. Av. Max. Min. Av. Max.
FLXLK 1 15 0 0.35 0.94 0 0.25 0.87 35 101 181
”. 2 28 0.11 0.45 1.22 0 0.19 0.56 0 38 162
£k all 43 0 0.42 1.22 0 0.21 0.87 0 60 181
FLXLG 1 20 0.13 0.78 1.76 0 0.16 0.56 0 35 126
” 2 14 0.06 0.24 0.44 0 013 0.29 0 59 126
” 3 22 0.13 043 1.23 0 0.20 0.56 0 46 181
£ all 56 0.06 0.51 1.76 0 0.17 0.56 0 45 181

() thy, BRY: BARE/ME, By : @2 E0=9/L
(Remarks) Crook and bow: (max. deflection)/(length), Twist: twisting angle per cm based on
rise of fourth corner.
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BRI THoTe, TOPBERLNLH 0217 3 X00017%, BKMEIL087% & X1 0.56%
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TENTED, LENRSTHAL BB EOZ E2EETIVE, ThODEVWEHER
B CZENTEDLELZOND, 72V HREBEORLAENIZDOBHELEHEEL, &
DECDEP DI F a T Vv HITZYRI2E, 7402 EThHhaTc, ZOBE, R
ChEVWERLIR (BERIBLDDRLDAH) TRLEA, FHEI LA LR 60 35 LU 45,
BAEIZE D2 181x10 8 rad/cm TH - e, TOBRAEOHE, FHEIL3 2 —F —TEFE L
L&, BYDa—F—OIEDVZI6mm THot, TORThEVED D ETIRBER
P 2% 2X10 cm BEIMIZ OWTEHETH L OED X 51 d, RABERARICE, 0
RRC BT AEBRMCOWTOEHEF a v v H <Y H86X10%5 714 <Y H 11.0x103kg/
cm? ZHViUT, fIZE0R UEVOFEHE 60x10 5 rad/em iZ b v 7132 12kgm, R UL &
KAf#l 181 x10~° rad/em 1213 3.6 kgm, HECIT LR LhOE 45 35 L0 181 X 107° rad/cm & xf
L12&XWN46kgm LB,

5. % L]

BRI FCHERIRBRBITED I TV XFa Vv AITV2E, HFeYXIAL
=V 3EDHAKR (WThLBEHKR) o THERBREZT o2, HRIOZFDOIIEHZX
ha,

1) EREOTHEILFa vy HF<=YH32mm, /4 =Y%3.6mm T, ZOEDE
KAROEBEARE LTIBRNETH 5,

2) WE=LLEER)/(EHER OFEBHERF vy hF<YR048, 71 <Y R054
T, BEOHRKTH -7, MEBHELERBOHKL LICEBERBTAERANALIRI,
A—ERBEOBE, 71 =Y ROFVHEKRTH T,

3) EEHONFEHREIVThIKELERRL, BE» 7 <Y HEC OV TOREDOR
BREREIVIKRTHhoT, AEEOHETRILEORBEGLAK 741 ~YROFENKTH -
fro HFHRBEOLHTIE, BAMBERENESRKEL, Favevh =Y ROFHME
(%@ﬁ)mzfxvv%nﬂxmwgmﬁfbb,:fvvmﬁﬁozﬁmﬁoﬁf%oto

4) FEHEMOMTEBIZRERM X LTREAORSIRE O, hoBINESHHERL
EEXRETIRIEHNTELY, ERMORKHEL 207 DETIE, ZoOHMELZRELT
¥TbBL08ELHY, HOBTHRIRNTIHELEFCREWC Ehbh T,

5) MM, WEEO RXMHEL 20% LT oM KSR REC BT 58
EH IEERBEMOMTEECNEYBATICKSRBEY I LWL 5, HRHE 40%
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Summary

Wood qualities of two kinds of hybrid larch trees grown in a Sapporo suburb were
investigated. From the 37-year-old plantation-grown larch trees, two dominant trees of
FL (Japanese larch)XLK (Korean larch) and FLXLG (Kurile larch) were selected as
test materials for determining the properties of wood. The details of the plantations,
test trees and method of testing materials are shown in tables 1 to 4 and figure 1.

The results are briefly stated as follows:

1) The average values of ring width of FLXLK and FLXLG wood were 3.2 and
3.6 mm, respectively. It seems that these values are slightly lower than those of the
other plantation-grown Japanese larch trees in Hokkaido.

2) The average values of specific gravity based on oven-dry weight and green
volume were 0.48 and 0.54 in FLXLK and FLXLG, respectively. The latter had higher
specific gravity than the former. In both the kinds, the values of specific gravity
decreased with increase in the width of annual rings. The values of FLXLG were
clearly higher than those of FLXLK having the same ring width.

3) The mechanical properties of the clear specimens were superior in comparison
with those of the plantation-grown Japanese larch in Hokkaido. Especially, the
modulus of rigidity was very high, and it was about twice as much as Ezomatsu
(spruce) wood was.

4) It seemed that the modulus of rupture of the specimen containing the maximum
knot in the lumber varied inversely as the ratio of the maximum knot size to the board
width in green condition. In kiln-dry condition, the M. O.R. was hardly influenced by
the knots over the ratio of 20 per cent.

5) Concerning with the M. O.R. of both the kinds, it might be drawn that the
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wood having the knot which did not exceed 20 per cent of the board width had
strength enough to be adopted the allowable stress intensity for the high grade
structural lumber of Softwood-I including larch wood. Furthermore, it seemed that
the M. O.R. of the wood within the knot size—board width ratio of 40 per cent was
enough for the standard structural lumber.

6) Warp of the wood due to kiln-drying was considerably larger than the other
softwood lumber such as Ezomatsu (spruce) and Todomatsu (fir), especially in crooking
and twisting.



