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Haruki OriTtA :Developing Pattern of Spiral Grain in
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Carr., L. decidua Miller, L. gmelini (Rupr.)

KuzENEVA var. japonica (Maxim. ex Reg.) Pilger
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I & C & I

—fgic, #35<v (Larix kaempferi (Lamb.) Carr.) MI3#EREICEI RENBKELBREL S,
FICBEM O LS 8E VA S = vMidh ChEPKE L, TOME EOXREASHEES AR E L2 FHRO
—DEENTVW, DD 1980 LY 5 MFIHET, RUNODBWHEEZELT 2 (5 E>HE
AREEE] A, s, FtROMRORENHAFTEBE CHREshi, —7, EEREEOH 5 <Y
MAEREER TR, KHOERICLOMEOH LZHEETHEAH0, REMLicLOMERENEB LY
WESNZHPORELL > TV, BREELITHIBRES, FRICEShUh oL, &8 ERE
BB LOEEOREEOUENESRBELL > T, 22T, GMOAS< Y AEMEEL, RLOLE
L FEOEBIAED o N 2 BHEMNEORBANOZELEZRHNSE LM, ChooREILELLZ—DDOHR
BHEEEZ SN, TAIDVTE, NRY, ZEP oz NENBEES L VWBFLEDOH 5 < Vi
SV, MBRANOBMMEMEDCELERANTV 2, EHRISSIEGHON <Y 2 EHEIL, 3 -0y
# 5=y (Larix decidua Miller) LT 4 = (Larix gmelini (Rupr.) KUzZENEVA japon-
ica (Maxim. ex Reg.) Pilger) =& UKIBOSSHE~BEFELDA LM ER VT, 5 il & OB E
Hr & Al IR U RS TR AT 2 B L, BRRICE OB HIRE (KID) OoXEFLBIIC L BB OM
TR & A OBIRIC O W TH TOHREE O THET 3, b, MR ORMICIRITEahiT
bR E RN ER O ILHER R, LERR, EUEREOHEK, WOIEBRERE OBREMICEEEL
N

o # & & #®

HEA ROk, WEER, ME6 LRI E Table HIRT, fEAKCR, LRFEXOHFRES
M S1910FEEKOA 5= 3K (K1, K2BXITK3I), 1909 FEfEKOAF<Y 3K (K4, Ko
LUK 6), FroRMHFEX (BFLRFEERX O/NMUCHET 2BIAED 5 1900 DO a — o » /¥
7= (D) BLUVI7A=Y (G & 1K BEEEEXNOFHICH S b K< v KRR RERHH 51931
FRHROBRERIFEAN S vy 1R (KC) 2B LAV, KEHEHE K1~K6, DBXUGOH
AR 8 A319824F, KCIi2 1983 ETH %, KfElFfD S EAADOKEGIZ, K1 ~K 3k 734, K4
~K6I3T44F, DBLUGIISHHF, KC II8ETHD, ThENGEHL 7wV OREAEZEZ SN S,



Table 1. HEEAARDOHEE

Outline of the materials

i fEd HEADZ PR Rt e MsERE R BRHUASY
Species Tree name Age Tree height D.B.H. Year planted Stand collected
(years)
5=y K1 T 73 25.6m 40.0cm 1910 ALIREE2EX41 5-27 ay
Japanese larch Sapporo Nat. forest 41ru-27 %
K2 73 25.0 30.0 1910 # ” Nt
4
K3 73 26.5 36.5 1910 ” ” N
(B}
K4 T4 23.5 34.0 1909 LR EX41 5-37 Ei:
Sapporo Nat. forest 41ru-37 %
K5 74 22.0 34.3 1909 ” ” %
K6 74 24.3 33.9 1909 ” ” g
B
KC 58 29.0 44.0 1931 EEHEXT]A iR i
Atuga Nat. forest 711 %
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, £
-y /Nh TV D 85 23.2 43.5 1900 RITHEX1183~ S
European larch Yoichi Nat. forest 1183he ;ﬁ
T4y G 85 17.8 32.1 1900 ARTEHEX183~ NY
Kurile larch Yoichi Nat. forest 1183he |
AN
H1, BEERE LR IEREITIC L 2HERRTH 5, S
D.B.H. and age were estimated by stem analysis <
&2, FRBFEXABITEA v Ea—oy e BBEEhATHTS 5, A

Sapporo Nat. forest 41ru-37 stand is mam-made forest which planted mixing
Japanes larch and Norway spruce

#3, KCREREBOKELEEATH S,
KC is the large growth tree
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®/l25

AR ORIE B L OB O b OMIROEM L, Fig. 1DEBDITE -7,

1 B
BAEIT I3, Fig. LicRd &9

H %51, 3kmA> 5 2.0 m FEIRRC PO & BRbt

Bucking disk at intervals of 2.0m above ground 1.3m

ML 03m, 13m, 33mERT o dm 33w 5.0
SfRICFIRARRM L, Chomi oo et | co
EHBTHEEL, TOAOENELK T ——
AT AHRD L OKDER T FR T A
HicL, COROEOFHEETHT A S e,
Ftico E— Lie SO E—fEAH e N Pl
W¢, NvaveEtrvsavelicd
U540 (HIGES £ 0 BE) T, 5 ke for gran-angie, sem tick

2 - BB JE&5cm

ETLDEMOMEE 4 HlICEEHS &
D, ¥V a &) BB ET - T2
Buwiv 7 +id, N8 HAFEBASI
C (MS-DOSH) T# Y ¥+ MIclERk

Disk for stem-analysis, 5cm thick.

Figl HRAX O R H

Bucking of disk

LicbDTH B, BEBEERE LT, HESSKUCERFIOFEONET — % =#Fig. 2.1XRT,

2 HMEME

WHEEM OMIE R, Fig. 1IKRT & O KB
Br & UALE IS 3 3 Pk 2 Vv, Fig. 3
REEHEIC LT BMLAMRERECES
0cm T L, WARDICKEEB Y LWVICFETE—
M OREERET| X, KOORBRIH -~ THANDF &
HT, MELOuONEIRs S, o&iC, THHE
A U o BIBRR & BHERR D BB A B R (I U 2
SEMRTEIO0ImmPMTRIE L, TOFE#EM
BORESOLOEHSEE, BHERNEE L, B6&
EROBMERE L, BRER LoWER AR O HE % F

Grain

Fig. 3.

HMEARRIBE

angle (%) = ‘% x100

BT & B HEERIE ORIERIX]
Grain-angle determination by
splitting method

BLTkDi, MiECHY, A Gol) 2EERTaE-L, Coav—-KEzHVT, »~vav
LAy A MLLET Y S A FTHEBENE L, 48, SHEMNEOREROBEAE 3, BSREIFT
ERIBLINEBETH B, F/, MFICEAROERB L CHIEORAIC L  BHEEFE O RIERE S
bowd o, KT LOTEL LM LEOBMMEREEZRETE ST, UBBEEREL T, HE
BB & UERDI OMMEERE ORE S — ¥ #Fig. 4 1TmRd,
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Va-pntvaty B:J/»#°0Ll.DAT

s ava #5vY Tree K 1
L2 P Yok 04l

vt avA4 73 *v

P 25.6 m

33 K K K K 3K oK oK oK 3 3K 3 3K 3K 3K 3 3K 3K KK R 0030 K 3R 3 3K oK 3K oK 6 K 0RO R OR ROkok ok

1 F7&  Height (m)
0.3

0.0 1.3 3.3 5.3 7.3 9.3 11.3 13.3 15.3 17.3 19.3 21.3 23.3 25.3
5 1.6 1.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0(cm
10 6.3 6.0 4.9 3.2 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 11.4 10.7 8.5 7.3 5.9 4.1 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
o 20 15.4 14.3 10.7 9.6 8.5 6.9 5.3 2.9 0.9 0.0 0.0 0.0 0.0 0.0 0.0 o
E 25 17.4 16.2 12.0 11.0 9.7 8.3 7.0 5.1 3.3 1.5 0.2 0.0 0.0 0.0 0.0 %
. 30 18.8 17.5 13.0 12.0 10.8 9.5 8.3 6.9 5.1 3.4 1.6 0.0 0.0 0.0 0.0 &3
g 35 19.7 18.4 13.8 12.7 11.6 10.4 9.2 8.0 6.4 4.6 2.9 0.8 0.0 0.0 0.0 Nt
= 40 20.3 19.0 14.5 13.3 12.2 11.1 10.1 9.0 7.5 5.8 4.0 2.2 0.2 0.0 0.0 4
<‘t: 45 20.7 19.4 15.0 13.9 12.7 11.7 10.8 9.8 8.5 7.1 5.5 3.9 1.8 0.0 0.0 <
50 21.1 19.8 15.5 14.4 13.3 12.2 11.5 10.8 9.6 8.2 6.7 5.1 2.9 0.8 0.0 -
55 21.9 20.6 16.3 15.0 13.9 12.9 12.2 11.5 10.4 9.0 7.5 5.9 3.7 1.7 0.0 1
60 22.4 21.1 16.9 15.6 14.5 13.4 12.8 12.1 11.0 9.7 8.2 6.8 4.4 2.5 0.0 f}:
ﬁss 23.6 22.2 17.6 16.1 15.0 13.9 13.3 12.7 11.5 10.2 8.7 7.5 5.0 3.1 0.0 -
lﬁ'70 25.1 23.6 18.4 16.7 15.4 14.3 13.6 13.0 11.8 10.5 9.0 7.9 5.4 3.4 0.3 N
73 1) 26.0 24.4 19.0 16.9 15.7 14.5 13.8 13.2 12.1 10.7 9.2 8.1 5.6 3.7 0.5 %
73 2) 27.0 25.4 20.0 17.9 16.7 15.3 14.7 14.2 12.8 11.4 9.8 8.8 6.1 4.0 0.6 j& )
1) Inside bark 2 ;
2) Outside bark S ;
XK KKK K KK KK KKK yrany h1t#* KRRKRERKKR KRR KKK KKK § j
Va-p"nvaty B:J/»#%° 0L2.DAT =
vtava 237y Tree K 2 ?‘S
FFYYITY $oke U4l =
3* 2 e 73 4y b
v* 13 25.0 m S
EREKR KRR R KRR KRR KKK KKK KR KRR K KRR KKK AR KRR KKK KR 3
---------- F0 a9a%AT Y FVIYAYIfEaY PR 2t
0.0 0.3 1.3 3.3 5.3 7.3 9.3 11.3 13.3 15.3 17.3 19.3 21.3 23.3 >
______________________________________________________________________________________________________________________________ N
5 0.9 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 |
10 3.9 3.1 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 \ ’E
15 7.9 7.2 4.8 3.4 1.7 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 et :
2?20 9.5 9.0 7.4 6.6 5.4 4.1 2.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 J
0 25 10.3 9.9 8.5 7.9 7.0 5.9 4.7 3.4 1.4 0.0 0.0 0.0 0.0 0.0 —
—, 30 11.0 10.6 9.2 8.6 7.7 6.7 5.7 4.5 3.1 1.4 0.0 0.0 0.0 0.0 3
c:g 35 11.5 11.1 9.7 9.3 8.4 7.5 6.7 5.7 4.6 3.4 1.9 0.3 0.0 0.0 A
‘;:-‘ 40 12.0 11.6 10.3 9.9 9.0 8.1 7.5 6.6 5.7 4.7 3.5 2.0 0.2 0.0
< 45 12.4 12.0 10.7 10.3 9.4 8.6 8.0 7.3 6.4 5.6 4.5 3.2 1.7 0.0
50 12.9 12.5 11.3 10.8 9.9 9.2 8.5 7.9 7.1 6.5 5.5 4.4 3.0 0.8
55 13.7 13.3 11.9 11.4 10.5 9.7 9.1 8.6 7.8 7.2 6.2 5.2 3.8 2.0 |
60 14.6 14.1 12.5 11.9 11.1 10.2 9.7 9.3 8.4 7.8 6.7 5.7 4.4 2.8 o0
$65 15.4 14.9 13.1 12.5 11.5 10.7 10.1 9.7 8.9 8.3 7.1 6.0 4.7 3.1 —
70 15.8 15.3 13.6 12.9 11.9 11.0 10.4 10.0 9.2 8.6 7.5 6.2 4.9 3.4 |
73 16.1 15.6 13.9 13.1 12.1 11.2 10.5 10.1 9.3 8.8 7.6 6.3 5.0 3.5
73 17.5 16.9 15.0 14.2 13.0 12.2 11.4 11.0 10.2 9.6 8.4 7.0 5.4 3.9
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Va-p"ntvaty B:J/v#k°0L3.DAT
¥t ava n3vy Tree K 3 ‘
YoFILT Yok° 04l o
¥ av4 73  &» Do
v 239 26.5 m \
KKK KKK KK K R oK K KK K KKK KK oK oK 3K oK oK oK oK oK K K KKK KK K K K KK K KKK KK
—————————— LA LELINERE D DYV 212 B
0.0 0.3 1.3 3.3 5.3 7.3 9.3 11.3 13.3 15.3 17.3 19.3 21.3 23.3 25.3
5 2.5 2.1 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10 7.8 7.2 5.0 3.6 1.9 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 10.5 10.0 8.6 6.9 5.9 4.5 2.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 f
20 12.2 11.7 9.9 8.5 7.7 6.4 5.0 3.2 1.1 0.0 0.0 0.0 0.0 0.0 0.0
25 13.6 13.0 10.9 9.7 8.9 7.7 6.4 5.0 3.3 1.0 0.0 0.0 0.0 0.0 0.0 :
30 14.8 14.1 11.9 10.9 10.2 9.1 8.0 6.8 5.6 3.2 1.2 0.0 0.0 0.0 0.0
35 16.1 15.4 12.8 11.9 11.2 10.1 9.1 8.2 6.9 5.0 3.1 0.8 0.0 0.0 0.0
40 16.8 16.0 13.4 12.5 11.9 10.9 9.9 9.1 7.9 6.1 4.6 2.3 0.2 0.0 0.0
45 17.6 16.9 14.2 13.3 12.7 11.6 10.6 10.0 8.9 7.3 6.1 4.0 1.8 0.0 0.0
50 18.3 17.5 14.8 13.9 13.4 12.2 11.4 10.8 9.8 8.2 7.2 5.2 3.4 1.1 0.0
55 19.0 18.2 15.4 14.5 13.9 12.7 12.0 11.3 10.4 8.8 7.9 6.2 4.6 2.3 0.2 3
60 19.5 18.7 15.8 14.9 14.4 13.2 12.4 11.7 10.8 9.3 8.5 6.8 5.4 3.1 0.9 %+
65 20.0 19.1 16.3 15.3 14.8 13.6 12.7 12.2 11.2 9.7 9.0 7.3 5.9 3.7 1.5 mﬁ
70 20.6 19.7 16.8 15.8 15.2 13.9 13.1 12.5 11.5 10.0 9.3 7.6 6.2 4.0 1.9 @ﬁ
73 21.0 20.1 17.1 16.0 15.4 14.2 13.3 12.7 11.7 10.2 9.5 7.8 6.4 4.3 2.1 &
73 22.5 21.5 18.3 17.3 16.4 15.2 14.3 13.7 12.6 11.0 10.2 8.4 7.0 4.8 2.5 NS
\q i
R A KKK KKK KK KKK ¥t any N1t KK oK K K K KK K K KoK KK K KKK !
Lba-p*nmvaty B:J/v&° ulL4.DAT §Q :
¥t ava n3ey Tree K 4 ot ;
rUFIVT Y ¥o50 041 E)
v avd 74 *v ok
¥t 217 23.5 m
KK KKK oK K 3K 3K K K KKK oK o oK oK 3K 3 3K oK 3 oK 3 oK oK oK oK oK oK K oK oK K K KKK K KKK KKK K W
hon ; —
kS Height (QQ -------- FITanIAINTY FVUVAVIAkaYy —mmmmmm e e - oo
0.0 0.3 1.3 3.3 5.3 7.3 9.3 11.3 13.3 15.3 17.3 19.3 21.3 23.3 Jﬂ
5 0.9 0.9 0.0 0.0 0.0 0.0 0.0 0.0 ¢.0 0.0 0.0 0.0 0.0 0.0
10 5.4 5.1 4.0 2.2 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 i
15 8.1 7.8 6.9 5.5 4.5 2.7 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 10.0 9.7 8.8 7.7 6.7 5.4 3.9 1.7 0.0 0.0 0.0 0.0 0.0 0.0
25 11.7 11.4 10.3 9.3 8.3 7.2 5.9 4.2 2.0 0.3 0.0 0.0 0.0 0.0
30 12.9 12.6 11.4 10.6 9.6 8.6 7.6 6.5 4.6 2.4 0.4 0.0 0.0 0.0
35 13.8 13.4 12.2 11.5 10.6 9.7 8.8 8.0 6.3 4.5 2.3 0.2 0.0 0.0
40 14.1 13.8 12.5 11.9 11.1 10.1 9.4 8.6 7.1 5.4 3.2 1.0 0.0 0.0
45 14.5 14.1 13.0 12.4 11.6 10.7 10.0 9.4 7.9 6.3 4.2 2.0 0.0 0.0
50 15.0 14.7 13.6 13.1 12.3 11.4 10.7 10.1 8.5 7.1 4.9 2.7 0.3 0.0
55 15.6 15.2 14.2 13.7 12.9 12.1 11.4 10.8 9.3 7.9 5.8 3.6 1.3 0.0
60 16.0 15.6 14.6 14.1 13.3 12.5 11.9 11.3 9.8 8.5 6.5 4.4 1.9 0.0
65 16.4 16.1 15.0 14.4 13.7 12.9 12.4 11.8 10.3 9.1 7.1 5.0 2.4 0.0
70 16.8 16.5 15.4 14.8 14.1 13.3 12.9 12.2 10.6 9.5 7.5 5.4 2.7 0.0
74 17.1 16.8 15.6 15.1 14.4 13.7 13.2 12.5 10.9 9.8 7.7 5.6 2.8 0.1
74 18.7 18.3 17.0 16.4 15.6 14.9 14.3 13.7 11.8 10.6 8.4 6.2 3.2 0.2
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bVa-p"nvan B:J/v%*uL5.DAT

¥ ava 59y Tree K 5
k%A P YvE°n4l
¥t abA 74  xv
¥*aa7m 22.0m

KEKKKKKRKKKKKKRRKK KKK KKK KKK KRE KKK R KKK KRKKRKKR KKK KKK KK KKK

0.0 0.3 1.3 3.3 5.3 7.3 9.3 11.3 13.3 15.3 17.3 19.3 21.3
5 1.3 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.0 0.0 0.0
10 5.1 4.9 4.2 2.4 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 6.9 6.7 6.2 4.9 3.3 2.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 @m
20 8.2 8.0 7.5 6.5 5.3 4.4 2.6 0.8 0.0 0.0 0.0 0.0 0.0 %ﬁ
25 9.2 9.0 8.5 7.6 6.6 5.7 4.8 3.1 0.9 0.0 0.0 0.0 0.0 NS
30 10.5 10.3 9.5 8.5 7.7 6.9 6.0 4.8 2.8 0.7 0.0 0.0 0.0 J
35 11.4 11.1 10.3 9.4 8.6 7.8 7.2 6.2 4.7 2.6 0.3 0.0 0.0
40 11.8 11.5 10.7 9.7 3.0 8.2 7.6 6.7 5.5 3.5 1.3 0.0 0.0 9
45 12.4 12.1 11.2 10.1 9.4 8.8 8.2 7.3 6.3 4.5 2.4 0.4 0.0 i
50 13.2 12.9 11.9 10.8 10.0 9.4 8.8 7.9 6.9 5.3 3.1 1.1 0.0 o
55 14.3 14.0 12.8 11.6 10.7 10.2 9.4 8.5 7.5 5.8 3.7 1.7 0.0 o
60 15.3 14.9 13.7 12.3 11.4 10.8 10.0 9.1 8.1 6.5 4.4 2.2 0.0 o
65 16.3 15.9 14.5 13.1 12.0 11.4 10.6 9.6 8.7 7.0 4.8 2.8 0.4 N
70 17.3 16.9 15.2 13.7 12.6 11.9 11.0 9.9 9.1 7.2 5.0 2.8 0.6 EE
74 18.6 18.0 16.0 14.4 13.2 12.5 11.5 10.3 9.4 7.4 5.3 2.9 0.7 xg
74 19.9 19.3 17.2 15.8 14.3 13.6 12.3 11.0 10.0 8.0 5.7 3.3 0.8 >
S
KRKKK KKK KK KKK v any B1t¥ o oK K KK KKK K K KK K K oK oK K %
Va-p"n"vany B:J/v%° uL6.DAT
DA TS ) B3Iy Tree K 6 ﬁ
$UFIVI Y rok* 041 o
v* abq 74 % W&
PAREL 24.3 m S
KKK KK oK KK oK oK 3K oK KoK oK K K K o K oK 3K K K K K oK K K K oK oK ok oK K oK oK oK K K o oK K K K K K K 3
Ei
—————————— LA ek LIV PUMIVE 243 1) —————————— >
0.0 0.3 1.3 3.3 5.3 7.3 9.3 11.3 13.3 15.3 17.3 19.3 21.3 23.3 ‘é
_______________________________________________________________________________________________________________________________ ;
5 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 [ ;
10 4.0 3.8 2.9 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 :
15 7.0 6.7 5.8 4.7 3.4 2.2 0.6 0.0 0.0 0.0 0.0 c.0 0.0 0.0 (5]
20 9.0 8.7 7.7 6.7 5.6 4.7 3.3 1.5 0.1 0.0 0.0 0.0 0.0 0.0 J
25 10.4 10.1 9.1 8.2 7.3 6.5 5.3 3.8 2.2 0.3 0.0 0.0 0.0 0.0 <
30 11.9 11.5 10.3 9.4 8.7 7.9 6.9 5.7 4.6 2.7 0.8 0.0 0.0 0.0 2] .
35 13.0 12.6 11.1 10.3 8.5 8.9 7.9 6.9 6.0 4.5 2.4 0.5 0.0 0.0
40 13.5 13.1 11.6 10.8 10.0 9.4 8.5 7.5 6.9 5.5 3.5 1.6 0.0 0.0
45 14.0 13.6 12.2 11.2 10.5 9.9 9.0 8.1 7.4 6.1 4.1 2.3 0.3 0.0
50 14.7 14.3 12.8 11.9 11.1 10.6 9.7 8.7 8.0 6.8 4.8 3.0 1.0 0.0
55 15.7 15.2 13.5 12.6 11.7 11.2 10.4 9.4 8.7 7.5 5.5 4.0 1.9 0.0 ’
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Analysys of variance for spiral grain in trees
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i EEEEE, &b fERA 66
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NiEh -1, ZEFEDHE * ; Significant at 5% level
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Table 4. A DMHEBERIE & HEREE

Grain angles and diameter increment of trees

Tt LA SEL AL VAL IHmERRER
Species Tree Mean of grain-angle Z-spiral grain (B5E#E T)
Meam bres theight
KukEA I5%77) H B HBR R i b S i diameter increment i
Juvenile Mature Arised The tallest height ratio (by 55 age) B
wood wood early age in arised range 3
N1
R K1 8.59% - 0.40% 35years 0.36 5.9mm year 3
Japanese larch K2 3.70 -0.93 30 0.77 4.3 i
K3 8.63 2.33 25 0.58 5.6 I
K4 4.53 -3.00 %5 0.65 5.2 >
K5 7.75 0.97 45 0.79 46 2
K6 4.74 -0.38 30 0.7 4.9 %
KC 6.39 5.69 - — 7.3 EY
&
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, *
-0y NHITTY D 4.84 0.92 30 0.49 5.5 K
European larch t%
....... s I ¢
7A=Yy G 4.43 2.29 25 0.75 4.8 > ;
Kurile larch T
x
i
*E1, HETIHHATR OGSV LS N
The tallest height in arise height range P
MRS LR = a g
The tallest height ratio Ht i "‘
in arised height range Tree height
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Developing Patterns of Spiral Grain in Stem of Old-age Larch,
Larix aemferi (Lamb.) Carr, L. decidua Miller, L. gmelini
(Rupr.) Kuzenkva var. japonica (Maxim. ex Reg.) Pilger

Haruki OriTA
Summary

This study’s aim is to explore the patterns of spiral grain in stem for the long ro-
tation operation of the Japanese larch. As the materials, old-age trees, 7 trees of
58~74 year-old Japanese larch, one 85 year-old European larch and one 85 year-old
Kurile larch are used for the stem analysis and the investigation of spiral grain.
On the spiral grain, the splitting method of stem-disks is used.

The spiral grain-angles are measured for each stem height, and for each annual
ring which 1s used in the stem analysis. The interval of annual rings measured
1s 5 years, and the interval length of heigt measured is 2.0 m.

The result are summarized as follows:

1. Generally, juvenile wood develops in the stem above crown base, mature wood de-
velops in the stem below crown, and the spiral grain-angles in juvenile wood are
large, the ones in mature wood are small. These fundamental patterns of spiral
grain in a stem have been confirmed more exactly by the materials of older larch
trees and the cubic investigation.

2. Therefore, the long rotation operation of larch makes the increase of volume of
mature wood and small grain-angles wood. It 1s presumed the operation produces
high quality wood.

3. When the angles of spiral grain are evaluated by separating juvenile wood from
mature wood, the difference among trees are clealy recognized.

In addition, European larch and Kurile larch are used for the investigation of the
spiral grain in stem. However, the characteristic of species can’t be discovered, be-

cause these materials are one tree for a species.





