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R—1 I3 TVERKOBAFBES L 7 OME
Sample trees collected in larch stands.

Stand Number Mean for

Locarities ages of
sample D.b.hs Tree Clear Parcentages Foliage

trees heights lengths of heartwood biomasses
(vears) (No.) (em) (m) (m) per tree (§) (kg)*x

Tatsuno-1 21 19 14.58 12.95 6.89 39.1 2.00

Tatsuno-3 18 26 12.77 11.73 6.96 33.4 1.4

Tatsuno-4 25 18 11.38 13.41 8.22 36.3 1.27

Tatsuno-8 25 24 11.79 12.92 6.43 35.8 1.62

Koumi 38 15 31.60 25.01 12.63 58.0 10.99

Nobeyama 35 10 20.12 15.72  8.50 52.7 3.91

Iriyamabe 36 13 23.04 19.63 11.10 48.2 5.37

Komoro-1 25 2 15.75 16.65 9.00 39.4 3.70%
Shiga 24 4 13.50 13.85 9.48 43.0 1.28

Suwa 15 3 9.03 7.27 1.10 21.9 1.97%
Ohmachi 16 5 9.36 11.36 5.48 28.4 0.96%
Asahi 16 4 9.50 9.70 2.95 18.6 1.30%
Usuda 66 7  37.24 23.64 13.93 64.8 9.93%
Kita-aiki 61 6 32.03 26.57 13.63 70.1 9.33

Hase 53 9 37.40 27.48 13.38 61.6 12.57

Inekoki 48 6  42.07 29.30 15.92 64.6 12.68

Ueda 71 2 46.35 32.20 17.00 73.6 15.55

Komoro-2 75 2 55.25 35.30 18.10 72.7 29.85

Tatsuno 30 6 15.23 19.72 12.17 46.6 1.88%
Takato 31 5 13.68 10.92 5.58 45.3 2.14x%
Hongo 23 4 15.98 14.08 5.45 38.2 2.75%
Total 190

* Direct determination of the biomass by stratified clip method.
#* Dry weight.
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Regression between stem basal area and accumulated

sapwood basal area at height(No.78).
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Ps(z)=Lvs* C(2) ®)
RU &5 ic, ESzOMAEICH T 5 HEDMEWHEEEGs(2) H URSALETORMIEREG
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Relationships between Lvs and Lgs.
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(1) HBIEE L vs & HFIER L gs & OBAR
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Relationships between Lgs and heartwood

volume ratio.
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Heartwood basal area ratio at 0.1-relative height
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Relationship between heartwood basal area ratio

8.9

and heartwood volume ratio at 0.1-relative height.

R—2 FHENBABICHIT S Les(x) & OMFERE()
L OERERER
Regressions of Lgs(x) and heartwood basal
area ratio(y) at relative heights.

Relative Regressions at R?
heights relative heights

0.0 y= -0.1692 x + 1.0515 0.7987
0.1 y= -0.1940 x + 1.0400 0.8716
0.2 y= -0.1960 x + 1.0188 0.8921
0.3 y=-0.1994 x + 0.9961 0.8643
0.4 y= -0.2049 x + 0.9707 0.8613
0.5 y= -0.2112 x + 0.9402 0.8131
0.6 y= -0.2011 x + 0.8524 0.8010
0.7 y= -0.1857 x + 0.7336 0.6989
0.8 y= -0.1578 x + 0.5932 0.7088
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(3) HBIE Lgs & OMHRER & OBAR
BT o HIEK Les & OMMESE (Hvp) &OBIRZER —161c/RT . HAIER L gs & LH
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Hyp=0.89Fgp—0.01 R?=0.9085 (13)
THZ ont,

3. EEREICE T EHIERLgs L EOREEREL ORRK
A & BRI, B EREARTEELE LT, 4X5 (~8.0m, 8.1~15.0m, 15.1~20.0m\
20.1m~) LichimfEz i,

4.5
474 e a X—18 EOBLEEREEL Lgs L DR
o
oo E&Dﬂ ng 40 Relationship between volume production
P o pflo odote o4 a ; Pl ;
o ﬁ - e A #+ + efficiency of unit foliage biomass and
= +
;,% : B E\%E&' * ;4“9 W e+ O Lgs at classified tree heights.
2.5 N a G‘U ¢ 0a Qgﬁn 2 "N n Obelow 8.0m,+8.1~15.0m
2 4 % mna &a o Aa €15.1~20.0m, Aabove 20.1m
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K—19 Lgi & Lgs & DR
Relationship between Lgi and Lgs.
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FHS 1 &l s GLE T ol Gl SPEEFmIRIc L - T3Xaani Legss 0Bk
X —201T78 9, BWrHITE & Lgs & ORIC 3B OFEBEBIRA AL Uy REFER 06916 & 78 - 7,
EERIRX S O & OB & Lgs & ORFRICR 2 BRPIFAEZYTRH L T AL RITRT
EARIERRE St

Fimig/N (EEFA) ys =—1.4261 log G +5.6451 R*=0.7980 n=34
Figled (EHEB) ym=—1.5464 log G +6.2798 R*=0.7870 n=99
FEipigR (BEFRC) yo =—1.4743 log G +6.2909 R’=0.6484 n=>57
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DEBBEAZERE T, B UBHTHEEZ & DMK T IERKE /NS 2 GERIE/DN) & DDA,
IEREEOKREE DI Lgsid3/NEB>TW, TOEI T, ABELTHBALBEBICSH > T
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%—3 Z20ERERORBIFRERUFERDOZDORERR
Comparison of slope and height of regression line A,B and C.
(F-value)

Slopes Heights

Regression
lines A B C A B C

A - 0.60 0.05 - 30.83%x 41.41*=
B - 0.23 = 8.55%*
C

Notes: Regression line A for sapwood ring width below 0.149cm,
B for 0.15~0.249cm, C for more than 0.25cm.
¥¥ 1% significance level.
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®—20 HANEIFESIETCORKERE

Heartwood basal area ratio
at 0.1-relative height

X—21 KiTsmEoBRNd® 1 I uRTo
DA & Loss OMFROEL
Changes in the Lgs and ratios of heartwood
basal area relationship at 0.1-relative height
before and after pruning ([Jbefore, +-after).

T EBEHERIBRI O Lgs & DOBAMR
Relationship between stem basal area at
0.1-relative height and Lgs at classified
sapwood year ring width.

Year ring width:[Jbelow 0.149cm,
+0.15~0.249cm, Oabove0.25cm.

5. KITHIC KB LosiENE(L

EAKIIARICOWT LgsxRe, HTE 1 EEEMBEICE T 2 0 BMEEEEL, CoLlgsé
ORRE AR —21IcRT, HITHH I3 E 1 HE S AE T OOMEBEREOHEA L FRIT Lgs
DEMS—BE/NS T ot, TDEH i, BHTHEHRIC L 2 WES OMILIcE 2 8% LgsD
ZALTH BT ENTE,

m#m =E
AHCREEEFRT & 5, BB IR -> THOMT 2 AMBBOFEE N ORI EZRYT [bOE L]

& L CLyvs®LgsiRRE NI, AEHITOHEEENTLERDOEBY TH 5,

(1) WHERHTRE LIRS & WHERE ORI - 2 BENS ORI, Mk 5. 0
S FEE DM IS B & OREIMEIBWITERE & @M L BB & ICERBIRAERIL L. EARE]
R TOHBIER LvsBEUP LgsTRT T EMTE,

2) T OHPIERK Lyss Lgs& iR IEOAHEBARIRAKAL L 72,

(3) HHIEHL gs & SHFTEME T OLMENIREE & OBIRIR. B OMBIREFRMSRIZL, Lgsd
BEHBAREVS DR EMEMERERI/NES K BEEEERL 2, £, TOLgsiZ2MBTOL
MR E SE UL 5 cAOMBERRSEIL L, ThoD T &M b, LegsDERB®RICH - 72



H 5=y OMER EO b ORI T 3 BT

AR O EEMAREZRTE 2D TEL ., MBENOLMTEDOLH I Eb 224845 bRT b
DEEZ BN,

() HIEICHENETREEZRT OO LTI, REBRMIC B 2 EOBERERLE Less 0
HBEH 5L REVHBRETIMEOBRIZS % 0L TRV, REEESES T L0, K
HRNCIEOHBABARA A 51, EOREFERLOKRZ BT SO R LgsOEbAREL, NEB LD
LgsDfEi b/hs v,

(5) HHIERMLgs& Lgid ORIR TR, BB OBANKENERERS Lgio@a 313040l L4 & 3 &5
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M LRI 3 & OAF i 7 O 72 & O ik Bk O b 7

1. OHFERHIE O 1= 8 O MESES T DBAZE

1 8iCid. BMRORERE O %W HRCEFRE R OB S > L BEN SRR E R T RS
LT WD O ORMEBHEEAERER S B E oERIIRRIcB Y 5 RAIEK Lvie, BEHE
TR B & SRS & OEREYR O AIEM Lgiz R L, ThbO Lvik Lgie 7 iiR
DR TECH TER., ERd 5\ REOBAFEHREDE VI X 5 EEREROBENIMTRILOBR
HEEE T, Lvi® LgittlERERORENNTIRIE R IRME 2055 T 2R SEH T LT
X5z, TEITES AR LM IR OB I » L BENDH ORI S, LvsPLgsT
EHETEXBEER LI, £y ChODORFFEHIZ. & 58 S MLE T O LM MRS PR O.L

£-4 HSTYRDTOHEE
Japanese larch stands collected.

Mean for Mean for

Stand D.b.hs Dom. Clear Hs No. Stand D.b.hs Dom. Clear H» No.

NO. ages tree lengths /H /ha NO. ages tree lengths /H /ha
heights heights
(co) (H)(m)(Hs)(m) (cm) (H)(m)(Ho)(m)

1 20 14.6 15.5 10.3 0.66 889 40 26 17.9 20.9 11.5 0.55 736
2 41 26.2 24.4 16.1 0.66 501 41 47 21.3 22.6 13.5 0.60 928
3 25 15.0 15.1 7.9 0.52 942 42 61 25.8 22.8 13.8 0.61 379
4 35 17.6 20.3 14.4 0.71 1088 43 27 18.2 17.4 12.6 0.72 641
5 36 21.0 20.3 13.8 0.68 674 44 56 22.1 20.7 12.3 0.59 667
6 46 25.4 27.0 18.6 0.69 48 45 55 29.9 29.0 16.3 0.56 253
7 921 18.1 15.4 7.4 0.48 913 46 18 14.2 14.4 5.8 0.40 764
8§ 31 20.5 17.2 11.1 0.65 811 47 24 20.9 19.5 12.2 0.63 515
9 46 26.3 27.3 17.6 0.64 476 48 23 13.8 14.1 10.6 0.75 1715
10 26 15.9 16.5 8.0 0.48 1027 49 16 11.7 12.2 6.8 0.56 1346
11 53 36.4 27.6 18.8 0.68 284 50 27 17.5 17.6 9.2 0.52 1263
12 22 14.9 15.4 8.1 0.53 1369 51 58 31.5 25.1 16.1 0.64 28t
13 52 23.5 20.0 13.4 0.67 634 52 28 16.0 17.2 9.4 0.55 1029
14 57 23.7 19.6 12.8 0.65 640 53 28 17.4 19.3 14.4 0.75 948
15 15 10.9 11.5 5.7 0.50 2075 54 28 18.4 16.4 10.6 0.65 932
16 28 20.8 18.4 12.0 0.85 605 55 47 23.5 24.6 13.4 0.54 517
17 41 22.5 23.0 15.0 0.65 794 56 37 16.3 15.6 10.0 0.64 1003
18 41 25.7 22.5 13.7 0.61 628 57 28 14.5 12.6 5.9 0,47 842
19 14 11.6 12.2 6.7 0.55 1801 58 16 14.2 13.4 8.7 0.65 1040
20 2t 15.2 15.3 6.7 0.44 781 59 24 14,5 12.9 5.7 0.44 1154
21 27 17.8 16.8 9.4 0.56 685 60 25 19.5 19.3 13.2 0.68 977
22 14 8.4 10.1 5.2 0.51 2306 61 54 26.5 23.6 14.6 0.62 413
23 20 14.3 13.5 7.9 0.59 1140 62 67 23.6 20.5 14.7 0.72 945
24 27 15.2 16.4 9.5 0.58 1091 63 42 19.5 18.1 10.9 0.60 604
25 21 15.5 16.2 9.1 0.56 1033 64 27 16.2 17.2 11.7 0.68 1242
26 31 15.1 16.8 11.3 0.67 1773 65 21 15.3 15.8 7.9 0.50 1119
27 34 20.8 19.7 10.6 0.54 589 66 21 14,0 15.1 9.2 0.61 1766
28 19 12.8 11.4 5.6 0.49 811 67 28 18.5 17.1 9.5 0.56 909
29 41 24.0 21.6 14.5 0.67 745 68 18 12.2 13.1 5.3 0.40 1809
30 36 15.6 16.1 9.3 0.58 750 69 35 19.8 14.4 8.5 0.09 842
31 25 16.2 21.3 13.9 0.65 1139 70 40 18.7 13.6 7.4 0.54 778
32 45 27.8 21.2 15.7 0.74 426 71 32 16.3 16.6 9.5 0.57 850
33 34 28.2 26.9 17.4 0.65 349 72 50 14.8 13.3 7.4 0.56 1190
34 19 12.4 13.2 5.8 0.44 1662 73 20 15.7 18.5 8.1 0.44 88l
3 30 11.5 11.8 6.8 0.58 1211 74 24 16.9 12.2 5.2 0.43 1002
36 45 24.2 21.2 13.7 0.65 744 75 51 31.9 26.5 17.3 0.65 470
37 50 33.1 26.8 18.0 0.67 152 76 67 31.3 22.5 15.3 0.68 304
38 15 11.1 11.2 4.9 0.44 1215 77 74 41.3 32.4 17.0 0.52 164
39 34 20.8 23.0 11.9 0.52 821 78 47 26.7 25.2 17.0 0.67 619
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7272 Uy H : %% EEAEEME (m). He : PR T E (m)
S MOKRIEHIBERE (m) =100 YN, N :ha¥# 0 &K TH %,
ShE Sk DEIE AR —2210R T STV FRAZXVHDD, SubstER GHHAHEEORD) 15
LS b EMT AR AT, & Ty OCAWA ef al @ Itk » TREX NIRRT LR
WREREHTEID. TOBE. SsERELT, RMERA 1T 2 E2MEL .

1/R=1/(cSaD+1 a»
122 Ly c,d3EH. ¢,d>0 TH S,
RO, FodHERL TR TRE NS,
log(1,/R—1D=log (1,/¢)—d log Sk (15

z2 20, EROGHCHE TR UL,/ R—1ESkDBREASZ E (K-23), N7V FIHDH D

O OEFFEGREAS LKD) ZHE LTV,
8.7 2.6 =
B 0
o . 8.5 | NE’ o
2k ¢ o 0.4 1 o o g’ g
n 0.3 - &Um I:I'E]D
a o \b Dn
8.5 o 0.2 B e
£ o o = o E 0.1 3 n
& =l a] .1 s} o
o4 B b ﬁ‘@ 5 o g o
] Eu‘:x[?a o - | Ba \
8.3 ol 05 & @ e o o
- -0.2 ol o
DDE
8.2 - T T T T T T T T -8.3 Y T J
0.12 .16 2.2 @.24 8.28 2.3 -0. 8.7 -8.5
Sk log Sr

[¥-22 FRAHESBRIE (Sr) & SMHy & DB
Relationship between Sg and S/Hy
Sr: relative spacing(S/H), S: mean spacing,
H: dominant tree height, Hu: clear length,

X-23 logSr & log(Hw/S-1) & DB
Relationship between log(Hv/S-1) and logSr.
Note: allometric equation,

1/(S/Hp)=1/(cSrd)+1, ¢, d: constants.

HABIT Lt » Ty EEOERICEBERZ M TR E T A, IERBR =0.67302515 5
. EURERE X OERIE R £ d=2.0362 c=14.2987Tdh » 1, B, TOEBRERNICE T
2R R OIREIGHIRE. T b5,

t=(d—8)/S, Sy = 8,/ V(x,—x)"
BWT, B=0DKDtDfEARD, BHEnN—2=T6THEKE1 B TOLETRELZIT» 2L
A

t=2.0361,0.16282=12.51>1,(0.01) =2.64
BEONEEIHETS - 1o, EREFRROSHEMTER (X5 » o bRAMNKILY 5T L
HEM D S,

H.(15) H & OEIRREKD) & ERCOZH W T, haXifch OARKEE & LEAEEHESLE5 X 5
nhiF, KA I L O EER PR H) ZHEET 5 LB TE 5,

H,= (SH*+cS*"Y) /'S¢ (16)

X — 2413 FAMSY Dha b OARKEE & FEAERE TEHR L s A2 v THEE L
EETEE. EEORER FTEEOBRRERT, /XT Y FiddsbDD, RERER,=0.860743
Z bhtc, RFBMS (1844 oWV Ty M EMHEER TE (Yo EMWFEFERIRTE (
Yo) &6, IRICGRTHEIC X DEER (%) ZFHEL,

(Yoo— Yo) X100 / Yo

Zlic



A5 =Y OWEIR EO b OREESHRICEEd 2 W5

18 (8]
17 A o g
#-5 logSe&log(He/S-1) & DELEIFH AT E 16 - a o .
Analysis of variance for regression between = 154 o dg O g a
logSe and log(Hw/S-1). £ g 7 2 o
2 8 0,
Source it sS  MS F 2127 Lo oo ptoo o
[ a
. 3 10 O i 1]
Explained c g & # 2
by reg. 1 1.82189 1.82189 156.45** 3 sd og ©90g o
Unexplained g o7 ng % oo o
by reg. 76 0.88505 0.01165 w 64 0Oy
Total 77 2.70694 “ 5 —— T ———————————
] 6 8 16 12 14 16 18

Measured clear Tength(m)
X-24 HAKTHELETE TR L OBFK
Relationship between measured clear length
and estimated clear length.

** 1% significance level

CIT, B F&E%Z 3RA L. BXH & DPBRERERD 72, KOFENE TSP
EE R EAE L S, EEHEATLE LESEREENICEE NS O, ZOHBALA TS
DBEICRELSDE L, ERH RO THEIZI0.8m, EEREZFIT3INTH - DT
X53E6.9mPI N, 7.0m~14.Tm B X V14.8mLL ED 3 X4 & 15 - 120 LRI T E6.9m LT O
FIC 3 IAM Y U, R ERIR S 2R LB E —19.2%. #53E < 1220.1% 18 5 h
oo ML LD iT, FERR FET7.0m~14.Tm OHPH T4, BEAZE L LIBAOFEE
I +1.6%. HHETOTEERERIZI0.2%E > 720 &SIy 14.8m P EOBFHTIL 1565 b8
ZAU L. FE2EE L A0 EEEERIZ+H10.5% T METOEHMAERIFII%TH -
Too UILORRD S, ERETEE.ImLL T ORPHTOR FEEf 13 & A &2 00l AHEE
LY, HAETOFRERS20.1% ERED -0 I, ER FE14.8m Pl EO&F T
O MEMEEM IR, RIS D0 PB/MEE & 18 - T, EETOEEEERIIIN TS - 720
KT @ FAEOEERENTOR FEREEE R, L 385EM3EEELT, £55
=R BB KO EHEEICIRIS S 1800 7208, HSHE T O ERI310.0%TH - 120 F1os
BXc BT BiEHE T OFEBERE, 6.9m Ll FO&FTl.1m. 7.0m~14.7Tm OHFAT]. 1 m.
14.8mEL EOFIFH TE1.9m & 78 - fo, BB, RERNCNT 2 RFS 2 ERIC AN 7o P RE R 3 —
0.4%TH O HHMETOFLFRERIL2.2%TH > T, FHEBEEREF1ImEN - 1o Bllh o,
KRB N OFEEE i & U B RZE OB & 5, BRMOLEWE A TOR TS
HEEBERBPPREVEHRIIRA OGNS DD, HWABEL FEAME,» OO FSER. &
BRIFTh - EEES N,

FUJIMORI et al 42 5KANAZAWA et al 99, 4R @D ZEE X £ D0 Ty VAR %R 44
XBEEE VARBEEIC K > TET ABTETEREOBBREASV I EERAL T, TS0l EL
& RIFISFERE1S 12,

AWMETH, 71 5= vHROTHEER 2RV T, BEER S FEAESME I & 2%
L OBfREAFoE T A, MAERLICEES 5 BhE: 2R3 DS 5 NS - F,

HABMOFICIE, MERESHEA THENBIERE BB &1 - TEES(AIZEA STV
DM, BRBRIPYOEMDBRB L it b hdbb o5, HTFENZLL TV WS E
bAENTV b D EMES N, MBI EBEERE OREEAES B>TVE D EEZ S
Nt WAL @ I FHICBT 2 PEER O T, WEBM% CRBIFRREZ—EroP LR
HMEIcH 5 E2WMEL TV B,
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(2) BhEE&fEX VIERDOHTE

BE oA & HIcETE G TFER) OREES EMWET 3, 22T EHRME (WEE) o
FLISIE. MOBECL-> TR TS (R, WEgEd s VIERe ESEEEZZF. Chb
O EICTER BT 2 D ERE L TEBOHEEZRE AT,

IETCOEREHVT, £BOHABSVERT DL LTHEE, KOO ZHEEAVICL -
TENT B bDE LTHIEEEZRY . R UKEEETS > CHRERIC L - TERPRES
2 EDD. COMERABIESICHAIT20DELTRE L, BS U0 34 5 < vk L
PRAMBINT TS & AR O BB IC RIS 2 RET o Ty Kb & N M RINTTHIRE [ k= 2
BEEER S 2 VI EHEREEE, hai ) AREES L UMES EaVWHBBEGRO H 5 2 & 2R
Lo

EREAA TSV TERIBES LBERE & OBORMGAERY, M 5 7 RioRd & ERBRY
BT Ly IRICRTHEERREREE S CEnTcEi (®-25),

1.8

1.6 o
1.4 A

log(H - Cu)
M-25 BEECEEORL ER L OBEK
Relationship between foliage biomass(Wi, dry weight)
and H + CL.
H: tree height, CL=H-IIs: crown length.

log WL=1.2910 Log(H + C.) —2.1845 R.=0.8675 n=190 (1D
172 L. WL R (#Ekg). H:8Em). Co=H—-H. B,
H: HFEm) TH 5,

HhH « CRIT(1 —H,/HTE5A 5030 T, M ImEifEs» o bEEZHET S LA
Tx B, 1HICR LR FERM Ol R BINEEEERE RO AIER TH 5 Lgil ORBI%
3. ROBEH TH - 1o

HTE®EE 0440 TF  logLgi=—0.4774 logWL—0.1587

0.45~0.64 logLgi=—0.3514 logWL—0.4389 (18)
0.6521 I logLgi=—0.3824 logWL—0.5690

212 L. y: Legi: 28 (kg) TH b,

BARIS B AR TES 2V FEREEZ oE, ThooXERWS T LTk »>T,
ZOMEIE BT AERSKE D, COBE, BTEd 5 VI TEREERP SMBICBY 58
Wi EFERERO DRI ERT LgiaKDE I ENTE S,

(3) BREE T2 LMMEREEZ D ORKROER, H FEROHEE

AW R RGEEREROPIER Leiid. ERBBLUOK FERICk » TEEELRIE(TE T &
B & CTIME ORI A 7T IFIER L gs & OHBIBARL A S 5 T & ZHHHIT L 1290,



wood volume ratio

t

Hear

H 52y OMERLE®D o OREERTC BT 2

CTTE. COLgiEBBAOLHEO L¥ 5514 (DML & OBREEE Lk,
WRIER Lgi & DMHTET & OBIREBI 2 Ly MiZOBRREZES ML, CoBFE» 55
A BN DHMMBERIEHES S 5 LeiOf&HH L, 20 Leif %4 L s WADEROHE T &R I

EEHEET 5,
2.8 1.1
| 1 o i
0.7 2.9 +
0.6 - se A " G
074 \ + + o+
2.5 - - S +
. 0.6 S~ O‘P\\“-h-l. + + +
0.4 B a — 0.5 N SR A
R %mu% 0.4 - "+\\+\ i :“'f‘?-_'_ +-|‘-*‘t-:+++++
2.3 o W E® g g 0.3 LN 3%0* *
LLE 5 o b2 oq o 3 S
0.2 - & B - c%°d ; eSS
el 0.1 - 003 L
< i
B'l I T T T 1 T L] T 1 a T ) 1 L} 1 L ] =
: 0.2 8.4 0.6 0.8 1 ¢ 0.2 0.4 0.6 0.8
Lgi Clear Tength ratio(Hs/H)}
£4-26 ﬁﬁﬁﬁ%ﬁﬂiﬁj‘zﬁik%ﬁ < Hfl ®-27 KFEEH/ME Lg & DBk
T Lt LELTHBE L OBER Relationship between clear length

Relationship between Lgi and heartwood

volume ratio in the stem.

Lgi: an indicator for vertical distribution
patterns of basal area annual growth
along the stem.

ratio(Hvw/H) and Lgi.
Foliage biomass(dry weight)
+ Under3.0kg, & Above 3.1kg.

9, BIEROLMMEREIPIER Lgid ORAGRERI —261C/8 7, AIIEICTid Lginsidi30.4
P b& s 2 BRE (M) OEEMHARTE. LegsfEidi3iE—EL&m5 %m0
feid, T TOLgiEMMEREOBIR TS, Lgidfldis B £ %0400 EOMAK T2 O#
BMRoE&/NE <, Lgiodmicsdt LILHMHMRERERIZRE—EM 2R THEEICH - foo Lgi &t

MER (Hvp) & 0BHRERRTRT,
Hvp =—0.443 log Lgi+0.188 R*=0.7066 a9w
iz, LgidFER, K FSREOBFKRE THOX-TTRLH, EEO/NSVHRARZEHT
HROFEVNCL B Lg0E P REVT EEPELMIC L, 22T, K FEROENTE S Lgi
DEALDOREE, /NSBEBEZROEARNE, HTFEROEVICK > TLgiOZE(LAHE R /D13
W, REREBLZROEARERK I NV—THTE2TV, K7V —FT & Lgis B NERE DR
REZBE LI, JVv—7n0ik, BIIHK - T7%28Fic, BB8LZEB3 0kgll FOEAKE
EEMN3 kgLl EOEARD 2 7 v —F Xy L, TH 2 70— 7 &L, BEARREY
Tidte (K—27), BRI EOESITOER. SESARBKETHKY GB—6) L, @&
SO ZDORE @ TRIEVRFBRERIC ZENA SNEh - b OO, BUFERM (WHED
WRABKEL B TESRBO ORI (R—T), 8. BEROFERIKRATREN,
EE3.0kgll N ya=—0.83x+0.84 R*=0.3354 (20)
EE3.1kgll L yo=—0.86x+0.67 R*=0.3638 @D
72120 yas yeld Lgl, xB@E FERTH 5,
TOTEMPL, WIFNOEBED /' V—7I2BWVWTH LgiDEREE FEBRBAREL B EE I
LE M, MU TFERESTEBORKER IV —TICB T 3MARDOF R LgiDMIF/NE W,
TR, EEDBEEHNREG 7 V-7 Ly DR EHVTHEE 3 2 MMTERICHY
TELgIDEEZHOSHP UDFHHE L. COLgiOEICHYT 28 FEES, QORXEHCTRD S
e (E-8)
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#®-6 EE_RXAROHTEEM/M) Llei  ODERER &1 ?i:EQﬂDHTE$mMﬂH@t@ﬁﬁ@ﬁ@@ﬁ%ﬁﬂwiﬁmﬁoﬁ

SR :
Analysis of variance for regression between Ho/H Comparison of slope and height between regression line A for foliage
and Lgi in foliage biomass classified, A for under biomass classified under 3.0kg and B for above 3.1kg.
3.0kg and B for above 3.1kg.
Sum of Squares,Products Deviations from Reg.

Regression A Source df Zx? zxy 2y® Reg.coeff df SS MS
Source df SS MS F Beg. A 113 1.53945 -1.31600 3.30417 -0.85485 112 2.17920 0.01946

Reg. B 75 0.80387 -0.73273 1.61333 -0.91150 74 0.94545 0.01278
Explained 186 3.12464 0.01680
by reg. 1 1.12498 1.12498 57.8** 188 2.34332 -2.04872 4.91750 -0.87428 187 3.12634 0.01672
Unexplained Between Reg. 1 0.00170 0.00170
by reg. 112 2.17919 0.01946 Total 189 2.35369 -1.92888 6.30234 -0.81952 188 4.72159
Total 113 3.30417 1 1.59526 1.59526
++ 1% significance level Comparison of slope F=0.00170/0.01680= 0.10 no significance

Comparison of height F=1.59526/0.01672=95.41 significance(1% level)

£-8 BX6hO0MMBERIINET 2 Lei b TEE (He/H)
Source df 8§ MS F Lgi and clear length ratio(Hs/H) in relation to
proportion of heartwood volume.

Regression B

Explained

by reg. 1 0.66788 0.66788 52.3°* Proportion of

Unexplained heartwood vol. 0.75 0.70 0.65 0.60 0.55
by reg. 74 0.94545 0.01278

Total 75 1.61333 Legi 0.0539 0.0669 0.0906 0.1176 0.1525

Hy /H 0.705  0.688  0.665 0.636 0.597
% 1% significance level

| |
26~  Heartwood
24 |- ratio | 0.75
0.70 AN
22 0,60 HX
20 0.55 1\ 4
. 9%
EBr "”/,/*i N
= N
= L o \
2 16 ? \><\
- N
I
S 12 """"Jk\ |
— )
10 > <"
|1
8 N
6 =
0.55 0.60

200 400 600 1000 2000 3000
Stand density (No./ha)
X-28 BHLTHOHMMERERTTIE
Silvicultural handling chart for given
heartwood volume ratio.



A 7=y OMER LD OBERMTICEE T 25

4) OHMMBEREEE RS B « MOBERGRE 7 VX
VI EOFERE £ &, K—28I0LMMREER EHD LBARBE. TS (&) BLUOWasEs
DBIRZE—1E L TR L 72, MBI 3B FE, Bl 3ha i O AKHEE 2R L, Kotz 3%
DM & & FEARBE IR 230 Lo
ZORMp o, [F U EBAFIEE 2B M) TOMOBENE 15 &, AUy BT
ROEBBE LGN D, BB, KITEHOEE & FEAEERES & OBIR TR &
8507 <y REZERHKE @ AN, T, FOMMERBROR T IHERT MBI, ER
3lkgZ > L EDOMARDKR & Licts, ThidRAD» 5, A8 % HV TR T & MR 1z 2f
HL T,
(6) BIR&ET 2.0MMEE A 2 720 OEEK O #EH
CTTR K—-281cL7cdi» T, HEL T 2 0MMBEREZE S -0 OBEEEO—F| %k~
H& Do BIZIE, BA oichaicB i 280 LMMBERE0.7Th 2 h Dl Eicd 2 7291 id.
HICHLMMBERIR0. TR - ThERR SR EEEE2 T 2 L b, COBAEDE
D OFEEERIQITTSB O, L Ly OMMTER055~0.65%2152 & 5 0EHE TR, KT
ERATHLD0.60~0.65 DEIFH THEE T MIT L F/o, RITBICL > THTESA T L. L#
BREED 256 TE. F HEARSHRCH > TENE T3 0MMBEREBIE ST b L
F5 &b,
CDOEII, TOEFVMAEFRTNIERS TEE SN S OLMMBEOREKRIC X 28R
ZIH - 78 L WHESE RS IREL 125 5,

. B E
AHTRUATE & HEABED? S FEOMEEHA, & SICHHiTRET L BB - k8
Wi EEERREOIFIER TH 3 Lgilc & » TRENZEERO/ME® LSO &, Wt
EERODTMORIE PERE#MEDH 2 2 EAZFH LT, FEARE « had b KEERE « O EHE;
TEBEE, BBNOLMERD 5w 2 E& & OBIRZER L - BEETHEE T S VIKEE- 720
—iic, EMIEELEEZ L 256, TOMOEREHNE U THBEMEEELBNE T 3 5AMZ 0,
FH. g E L TOBRIPEAROERE LT, HITH ORBEEHERL &I & 2\ 0 ERIEDY
FEMIBEDEEEIH - 1t HEESITON TV 2 ODBIRTH 5, BEME L TR>NEBEFE0H
Tb, SFWHTIEELN I, EEELTHTES L CRIRO L VILMEENRS N T & 6D 71 &
bFons,
KREIZ 5=y HORABESH T, £00MEHMEGE D% L S EHE, FIRH TR -
TRIEDOSNTVWE I ED S, OMETERE2Z T REICDVTRHN LD TH 5,
AfiZFLHBERDEBDTH 3,
(1) FicclAshicn s <y RSBEHEROT, haliD OO BE & FEAKMS E» o, BT
EEfEET 5FHEN RU6) 2ZEH L%,
(2) BiERRICE > TENT ZEREMET 5700, FRILHERICHT 2 S S EEOR
E DR E R D72 GRAD),
(3) RHAOLHMMIER & BBTREEERE RO EBNE RN ERT Lgi & OBRRAKTI T 2
ZEEMEOMizLE GEAD),
(4) EBO/PNSBHARTREBORELHASLAN, BFEOELIcL 2 EERKEXL LgiofEo
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B REVT Eh b, BH L 2ERIOgEEIc 200/ V- T LR Lo §7 V=TT L
I TERE Lginfl & ofERNERD 2 GKRQ0) & QD).

(6) =Tl EEAKEE S V—TIH Ly BE b hiubMHEERICEY 4 5 LginfEzX319)
ZRAOCTHEL, & bic, RQDAERVT, TOLgiichlXd 38 FEaRERD I,

6) LLEOERMS, BiEL 42 0MMEEEE 20O LBHE « HTE « haXih OARKEE
BEN. Thbb, [EEET Z0MMEREREF AR 2ERT 5 enTE i (K28,
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h 5=y OMERL_EO 7% OfEEEH <B4 2 IFg

. FRIEFIEO IO DORERFTOMRE
1. BMEKUFE
n&aE
HIITH & [A] URIER AT IC W I AEARARI0ARDEK (F—-1) & KFEo#ECHWIZh 7=
YHHEEER (FR-—-4) #HV,
@2 5 &
RISRTHEIC K DR EE L Ma & OBIRZRA LU CHdRlEE B O s 80 O AR % aldb
72 1) R— 4 OFHEMPERZR VT, BIATHWIEBREORb D Ic, TR EFRLC LD
KM BEOFEEZZT TP T VWREEZDEH W S EREN#ER=S /D) TS
W (R=Rs=S,H.) &ORFREFML TR TEH#EEEA . 2) AIHOERXS T &I,
HplEH Lgi miE i s 3 2 Eimia & OBRNE/, 3) BIATRD K TEER (H,
/H) & Lgik oBFER (RQD) &, 2) TOEERXDBIRNELE TOERE & L& OBR
Ao, MEMNETOEZ o N ERTREGS 2D OEEEEE F VKD IERICOWTER L 12,
2. BRESLUER
(1) MEERZRE L2 P o#EE
BT SR IR & S E R & OBR AR —29CR T, WM NTYFRHON B
OO, WEEEENHE (Ro) OMEASEA GEMEEORD) ¢ 5 LIk T EEx @R
(R=S/H,) b#KT3HBBHENKILL 2o £ 2Ty BIHE R, 0CAWA et al ®® Itk - T
PRES NARIOR TR ER 5 TE v, BB, COEAORBRAL1ICKHS ERKEL
7o
1/R=1/(Rps)+1 (22)
72120 es TREHL e >0Th 5,
N FFE Aoy WREH L TR TRani,
log(1/R—1)=log (1/1)—elog Ro (23)
TR LI,/ R—1ERDBABRER —301/RT NI Y+ 35 5 bOOEMEKRNA SN
RODEWRLTVB EEZ I,
0.7
0.6 o a Dn -
9.5 a ® ?
0.4+ o ::%3 WEBZ a DDD
8.3 & :F‘g,gﬂ:q:':ng do o @
o o o '
B TP T R PIL TE ey e Y s ' 0.8 T 8.7 ' 0.6
S/D log(S/D)
®-29 S/DES/Hy & D% X-30 log(S/D) &log(Hu/S-1) & DEEH
Relationship between S/D and S/Hs. Relationship between log(S/D) and log(HhuS-1).
S:mean spacing, Hy.clear length Note: allometric equation,
D:Db.h.(with bark). WSHy=UESMD))+1, ef: constants.
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®-9

KO Lici-> T, EBROBERICEHROYEEL Y TRID LT A, RERMR'=0.54210315 5
N YRR LTI R 4 e=2.1910. £=20.1706 TH -7z, IRERBTHEHBEDOLE TR HIK
MERIHOS:DGE EHKT 2 &, SeOBELDPREVETEDRAETH 720 L2LL
DOEFEYRICH LEROEEEOREEITo & A MERARTH->T (K- 9), MK
DERNLT B T EM - T,

logho & log(Hu/8-1) L DEMBROABATER  E 2_ a
Analysis of variance for regression between 5 &l .
logho and log(Hu/S-1). S -

= e . ':'GF’ a o
Source df SS  MS F § 14 o8& F wm
© o 68 oo
Explained 2 104 - g’[ﬁmg i B
by reg. 1 1.4672 1.4672  89.94** E 8 n ool % °
Unexplained 2 o u“? @
by reg. 76 1.2397 0.0163 w 4 ."1 T T T T ™TT T T T T T T
Total 7 27069 a 6 8 19 12 14 16 18

*x 1% significance level
Notes: Ro=S/D, S:mean spacing, D:Dbh,
Hy:clear length.

Mesured clear length(m)
X-31 SEHIE TR EHEER TE S OBER
Relationship between measured clear length
and estimated clear length.

K232 5 DEYFREI () & ERD ZH VT, QDI & D R T & L) 2 HEE L 7.

H,= (SD*+{S™) /S

@

RO SMATFIEE FE X, haXi v ORKEE MRS PFEREERNES L s dE
BIcRw B ENTE S, BIELRIC. FAEARS OIS ER THE L S E RN
AHOVTHELLKE NG & EBORERTE L ORBFRAK —3LITRT, YT VvFEHEHDD,
RERBR =0.77330518 5 h 7o BB S (T8 oW T, FREIETE Yo EHEEE
TE (Yo &5, RISRTHEICEDRER (%) 2R LT,

(Yoo— Ye) X100,/ Yao

T, EURTEZEIHEAUAEIC XD 3K L. BXSEOFERERERD 12, Filll
B TFE6.9mPl F oI 3T 5425 U TR AER T - 14.6% EXET21.9% & 18 -7, [H
U &5 e ERRE FET.0m~14.Tm OFFH T, FFoEBR L EEBRART+3.6%, #AIET
DIFERARIZ22% TH - 12, &SI, FME TEUSmL Lo#ATiE, 2B/ L ¥
YaamERIE, —1.4% T, HHETOPIYRERIEINARTH - 1o, HRIEFLHKEE L TRHIHETO
haitc b OAKEE & LR E D SHE Lc@ER s, @ URERE M- co FERIRH
E6.9mPl FOHRH TP PAREETH b, M TOFEEBRERS21.9% L0 - T, AT
DG O PYFRAER L D PPORED -T2, UL L, ERIE NE14.7m 2L EOEHIC > W TE.
HExZELIEERERPLAZNED, BIATA ORI 15, Eb o —THIch% - it
FEE RO M oz, ERR FETOm~14.6mOFATIE, AiEEIFZEE U XD ICEERD N
SyFFiFIESs R, 4 FAHFZL TWi,

Mol T A - R ENE N AEFETOPERAERIG. 6.ImLI TOHEMTl.2m, 7.0m~14.6m @
#PT1.3m, 14TmP ETR1IMmTH » fo BRI T 2P 5EZR/ L R EZELRIZ 0.6
9% T HESHE TOFEIEERIBISSU B LU TEHRERE1IAn TH > oy THODEERIIAT
OEEHADEEH~NFER UHERE S - 7o EOEEM O MOBE LM EEREERE» S



B 5=y OMER L0 1 OB # I BEd 2R

O FEHMET S, AIATO LBAPEEREL SOHEEE S0 EDL SR VERMB LN LD
EERSNT,

2) BEREET2FWIFEES000 Lgi. HFER
D HPIEH L gl MEhiE i< 31 2 FiRig & OB %

IHioR— LRI BIBIITARC > 0T, BB THICS 2WEME TOMARERTH 24
BIEZ. WAL D LERTERD O 2 FRIEER L2 L TRD I, TOT &3, B
DEEREFAD ST L —H L5 - 7o o b, H AR OERIR RN L 72, R TOERX S
Bl ALE T OFERIRE & Lgis OBMREN —321cRd, EROKXLM IV — T E/NSIE S
W= T RLICEHRERRNEZ Y T,

®-10 ERTEXA LEZo0ELRIEM RIS 1.1
Analysis of variance for regression C and D 1+
at classified foliage biomass(dry weight). 8.9

Regression C for foliage biomass under 3.0kg. 8.8
8.7
Source df S8 i F E 0.6~
13}
Explained > 8.5
by reg. 1 1.9933 1.9933 159.69** 8.4
Unexplained 9.3
by reg. 116 1.4479 0.0125 9.2
Total 117 3.4412 :
8.1+
*x 1% significance level 2

Regression D for above 3.1kg

Year ring width (cm)

Source df S8 HS F H-32 EB_RASMIWSLECST S FRES
) Lgi& DAL

Explained . , . .

by reg. 1 0.3418 0.3418  23.07** Relfationship between year ring width at breast

Unexplained height and Lgi at two foliage biomass groups.

}l‘)gt:‘leg' ;(1] ig%é 0.0148 Group C for foliage biomass under 3.0kg([])

and group D for above 3.1kg(+).

*% 1% significance level

EAREIFCIFERS. kgL T D 7 v — 7z, [ARIDIZERS. kgl LD 7V — F iz 4 Tld b 1o,

BEUFRIFROEY TH - 77,
[ C y=1.947x+0.085 R*=0.57915 N=118 25)
L D y=0.651x+0.076 R*=0.2479 N= 72 (26)

22 L. y:Lgis xtMiENEOFERIETDH 5,
IEARERCIC L NBERREFD ISR EREEMED - 2,

&2 DEROYFROFOFERBREE R -10ICRT, WThOBEERR bEEKEL %
THET® -7, 7o, FRDICO W THIER U & 5 i [mRHRE DIBIIRBRE ¢ %17 - &
ET A,

t=4.80>t,(0.01) =2.65 n=N—2=70
BRoN, ABEKELI R TERETH -7,

2 D DHEFEROZEDKE T, AR BEYREES & OEH E bEEKEE 1 % TEME

»wohto (F-11),
2) MstiE OFEwmIgHILgi, B FE®
HEE3 1keDl FOREARREZ MR E L LERERDZEHWT, 50 UHERELLHEEMED
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EBRIE O & Lgifi A FE L, Fio, RETOLgil Bk FEE (H/H) &OBRN (HiH
o Q1) »o. Lgiic®Mt a8 Fa®E H D 23E L B—12)0

#-11 FEBTRAUEZOOEREYROERGFERUERDEDMRTE
Comparison of slope and height of regression line C and D.

Sum of Squares,Products Deviations from Reg.
Source af =x? Zxy 2y®> Reg.coeff df SS MS
Reg. C 117 0.52559 1.02353 3.44158 1.94739 116 1.448370 0.012486
Reg. D 71 0.80669 0.52511 1.37888 0.65095 70 1.037060 0.014815

186 2.485430 0.013363

188 1.33228 1.54864 4.82045 1.16240 187 3.020320 0.016151

Between Reg. 1 0.534893 0.534893
Total 189 1.39405 1.24608 6.30234 0.89386 188 5.188530

1 2.168210 2.168210

Comparison of slope F=0.534893/0.013363= 40.03 significance(1% level)
Comparison of height F=2.168210/0.016151=134.24 significance(1} level)

%£-12 MWEMBECBITIE5Z 5N EERBLNGT 2 Lel, BRTER (H/H)
Lgi and clear length ratio(Hs/H) in relation to given year ring
width at breast height in foliage biomass group-D.

Year ring width(ecm) 0.05 0.10 0.15 0.20 0.25  0.30

Lgi 0.1085 0.1411 0.1736 0.2062 0.2387 0.4898
Ho/H 0.674 0.637 0.600 0.564 0.527 0.490

at breast
28 height(cm)
2| | 0.05
I0. TI‘J

I T | 740 |
30-Tear ring ridth/-‘_ 38}
6

3

Clear length(m)
T \‘.%.
A \\;}( -

\
R%ZeN

Tt 7K bt e
R ey e
o55 | 0.60 O 1Y
100 200 400 600 1000 2000 3000
Stand density (No.,/ha)

K—-33 BELTIFEHREEEETIE
Silvicultural handling chart for
given year ring width at breast
height.

(3) MIEALE B AR L MSER B NE (R « MOEE L OBIRK

DI okRA F &, BEE EBESTEIC L. REAE T OFiRIE &M P ER. BT
& (B BLUMHNEEE OBREERIL 2 (K—33)o
TR L [SERIFENE] o THRME ZRIHON 28 & [k, AIHOXAD» 5IER
31kgl M T B FER S L oS 2 kD, COMEICIYT s EERE. ISR TERK
ST — ARl B R & O BAR D 53R T,



# 5=y OMER LD DREENICEET 2 5L

WP E R & EMRAEERES & oM. ®kATHEAL S0,
Log H=0.7758 LogD+0.2663 R*=0.8426 N=78
(4) BEFRIBEEZE22D0EHE S VX OEH
K—33ic L7chi-> Ty MiEfETOELZ 5N ERIEE155 120 OFEEEHO—F| 28~ 3,
B UMDEEO % MRS L ARG 2T FICkET 2 &, MOoKE (WEEROBER)
EHEEETEBLUORE FERO LAE. ROGICERIEN DT 2 K008 ORH» SHRAHN S,
51T, MO ORREFIZ Lichi - T, B UERIBZEHRD fodicid, [HERIBIEE ] i -> THS
SEEMRBERE ERDERE, WA T E L OBRE S RO K S RIRER DR LT D LB
Hbo FUMSEEMESHEEZREOMD I LT B 2L 32 &, B TEROMI [Fis
EER] Cit-> THLARCBE LR LB L0, Bo G EMROEENSE L EEFLIKE
%o
X —33iIc 3D EE & FEARTERE & OBIRTRAARBERE L1505 < v KL HER
@ HFEAL o
ZoLSiT, TOHELTAFREEEESVREMHAITNE. KO TEEShIMOMEE
T AMEALE TOFRIEESE S C EMAREE B D B ERBEREOMOLEED & 5 SHER
LDtedDF L WHESESAEEE 125 5,

. m E
VI L OERATHINE, ROEBOTH B,

(1) MEERMEcoOFmiHELZENE LT, WEERMHYHEE & & NaEsBE s h o TS
DOHEE A T2,

(2) AITA & [F CHasRAE e RN % O iR B A e B & BT S ol & o Bk [alR=l% 24
TED T, EIROBEELRE TREVFROEKILT 2 2 &b -t

(3) HIRR2) T OERMEX R 5. hai7c b ORKEH o FERlESEREX S L Shhid,
MO T EEMET 2 2 E0TE S, B, HTERERICOVTIE, 2ERPEERER (i
XHE) T13.8%. FHERAERTIAN &3 - 1o,

(4) AIAEE[E CEEX S ENE T OFERE E LegiofE s oERRFEA»E S RO B
FT(26))e WITFNDOEMREYERN O ERMEDOREMK TIRIBERETD - 7o, ME AR AR R B
B L CEURERBRICZESEBD 51t

(65) EEoOKREH I Vv—7olFEA K0@6) »5. 52 5hFERmiEIcHd 3 LagioEE3HE L
foo Efoy Lglictld 28 PER2E HiHOKX QD) Ui,

6) LILofER» S, 5A o ERR - MSER (B » hai O M AHEE « K TETRY
[BEE T 5 EREOEEE T IWVK] %2187,
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FIE HSTIYHRICEITIZIEXRRESBARELDOEMR

H 52 YMomE:bLPEOFTESERELNTALE, IS YMIRTATVIRIRVTE
WHEPHITHRE, 3 0VIEEANREL SEFES, EHEERPPEV 0D, MEITEL
THEVEE AR -TWE D, ZOX)ITBENIMEER > 5 <YM b, KRED[AIEMREH
oI RO 2pic, ThERE S > TEMEOR CAELWSREVW L5, HO
ALK DBEN T X /o,

ZOLHBEMEOR ENEVITOWT, Mgk B EIEH: & OBIHRIZIRO & 5 IcFT X
%o

KRB EREEASROEM G (B, K75 E) BHEETOMEOT LTl Rl e 5, % 7.
R K B IEAR bR E VWO RS HICET LcARTH b, T hdMEcER L 705
L1 50T, Mo A EETOERAARKZIVIEE, BMREACRIEVSETR TV
(38,39,40,41,65,66,74,75,90,91,92,93,98)0 L 753 L N EEiIJE:T ci %ﬁ‘ﬁ@k acg f; 1:7_|- ;&. I;/% % N ?ﬁ%ubj—% ‘: %} L =@ Li /\I
EARBIRT O, A UNIECIIEER R & h e RRIEASBRERICEATVS, L1 L
AL, MARICR, RLWVECODREOWHER > SV A2 ERT S EBERTH 5,

ABEoLFEEOFRREIRFE L T2 F 5N 5%, Z2O—2ARDOIERKEICE S
SISO B O A GHBOE VX 0 ET B, E35FA L&, MdFd L fofhdk
KRS O MER ORI KRR E SN EEZ L ENH B U, COHRARBEORD &
RET 2 OPEBER I O b BEERL O EEEIC @RV, =5 60 H | Tk 6R
) 3RV, BEEREBEERIC> W TERSREI ONTE LM, 2L OWAEE RRIER
K (ARHoFES . BHPE G 2 Ek, e L & oty e oERERD
b, ThoDE L RHEANSOHERTH > T RO  EMEE W T L 7 RO
B3, EROREOEIC L2 & ANEI T, BIESEROBZELZ T ENERIIC
feh s b, BIEIC L BEEHIDIE LRV, EBRNBEHEHLAL L. SEAKRBO/NET
MR O E R D ENE % T L 7o

INR 08 [ ZEIERE OBEIMEE 3D e85, SEER, S ZEENEENT 5, WhW 5
M ChiR L | FRREBREHERICEG S NPTV EEZ NS & L, FRiFOHRVAEFORE
BIMAIEE TRUILEL ] FHIRE< . ToEBNREEOEA b/hEVE I T, BkD &
WIS & R ORBIB A 5 0B E OB A, R UV ODIEOMBE LN S T LA
FREN B EBRRTV B, B @05 vo. 15 12 FEREFRADOISERUNTORBREE E 5 A
KB EDOBBRIZOVT, BAKEOREL S DIFE, SEAKREAOREZVENBS S L%
EfEL TW3,

AR TR INSDAERE A, &0, MOBERAMCOBITE, SO REE Eic L -
Tz oSN BB OIPANRENETILE, SHAREEDRFRICOWTHL M L, fEXERIS
B 5. 5 ARERIGES OHIH O RIEEE I > W TRE L 7o,

I. BB L UHE
1. AEMS - FEK
EBFBENO A 7= v K 6 Mah SERRIGR I Ui, &30 5 OERAROBZ 3£~ 13
R U o bsy KR 24D ~T20EE (R 2321 BARE S ER 332 ~48cn DHHIC 5 -



B 5=y OMER ED b o BE T 2 BT

120

N OB/ D S DERKEZ, MOOWEERAMOR T, EEERIGEWMEE RS b0, ¥
HEIODRZODBIO/NI b0 %, 1ZITEEHEREE UREIL oo BIEAKRIZH 2 ~6 micEY)
D, S8 AREBTHARAEZAKOKRD L D #H10n/E S TEHILL 72,

F-13 ASTYRERSIERAROBE

Trees sampled in different localities.

Stands Number of Tree Mean for Disks
trees ages
sampled  (years) D.b.hs Heights Positions Ring numbers

(cm) (m) (m)

Kurohime 8 72 48.1 30.6 2.1-6.2 63-70
Inekoki 9 48 39.7 28.7 3.4 43-44

Hase 9 52 33.9 « 27.9 3.4 46-49

Kitaaiki 7 61 31.5 27.4 3.2 49-57
Usuda 9 67 38.0 23.9 3.4 59-63

Motizuki 7 45 37.7 24.3 3.3-4.5 38-42
Total 49

Slope of grain

NE— o — S
o o>

-
No. of year rings from the pith

K-35 [EfEAOEMBEESRICBIT 258 1 7
An illustration of radial variation
H—34 SN L 2 EfEAOHIEER types of elope of grain(OZAWA 1984).
Grain-angle determination by
splitting method (MIKAMI 1988)

L7chioT SREIIGR M 15 2 ~ 4 mbIBTObONBIRBEAETH » fe s, thic i FIHERER
DA L6 mEI DMK b5 -1, =k 67 0 |3 AEIGEMARE & THERERAE 125 W T ORI B
3 % i S B OHBIBIFR A RAT Uy AKREIEA E O BIATEM 3 2 miIBAs & < . FHEIfEfAEE @ 4
mEPELL > ERE LT, LD -T, TCTO2m~6mESTCOMKERVT, SHA
AREMENTIcR T 2 C L RERMERVWbD EEL SN,

2. EEAOAERE

[alfiefs ORIE F BEAARD 1 FE Q1~62mEHS) OROATOMARERACCHR I X - T
ot (=34,

TRELE, L AAHREES0emic 25 X 5T Ly MmACHICEILEE D B0 BT —uo
R0 & ROORMELITN > THRANDF 9 THB L #2, Ric. TLOMICAE U #2288 & ks
FROMREZEE b Fi < & 120 lonB AL TRIE L /2o 7536, BEMSD TEIE, JbHA. FIHE Lo
RicoWaid 1 F#f & &I RBALTRISE L 72,

COMEEEARDOES &2 AV TR & 0 SERIC B T 2 EHEEMNE (BlEAR) 2RE L
(M —-34z1),

6 = tan"'(CDh) @n
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I. HREEE

Slope of grain{degree)

1. BEAOEEHSY M7 LZOKRSFIHBRKR

AR i & e (b L. Z0ELORTIIS E8ETH 50, REIIPICE ORKIEDS D
wECEREA /NS BB EAERTON—BHN TS 5, KE @ & 2 3% OEEHER B &
CIETERNC > W AR OEFRE 2 A L, Sl & e s 2 OEmA®) = 6 5 1 718 L
F 1. )l @ i, Bih S OFEREK & ElES L OEBBGRERE S 5 ¥4 IS TS
INR©® & 415 <2 Iett LIK—35IcRT &S IKREL 344 Ficiidtee T TRIERBHFMTHM
REW/INRD S 4 7GR LIz, A4 7R0VbWYw2 [RLHRL] oEWbD, B, CH A

B-14 RACLOERAZEHSY 1 THHEER ¢
Frequency of radial variation types of 5 -
slope of grain in different stands. = i
@ .
Stands Number of Frequency of radial § 3
trees variation types - 5
sampled A B c )
5 1+
Kurohime 8 3 3 2 g,
Inekoki 9 7 2 0 ©
-1 T T T T T T T T T T T
Iﬁe-k- g g 2 i § b 15 2 25 3 35 a0 45 9 5 60 65
Ul :M 1 8 E ) 5 Year ring number from the pith
suda
Motizuki 7 4 ) 1 [ —36 Eﬂl&ff')’Atf)mtlﬁp‘Bﬂ)ﬁﬁﬁt
Total 49 29 T 7 FHER A R USRS

Relationship between mean slope of
grain, standard deviation and year
ring number from the pith in A-type.

6 7
5" 6 -
4 5 -
3 E 4 -
c
2 l | | | l 'E 2
T i |
S
-2 - - [} 1 T |
-3 - E -1 -
2]
T T T T T T T T T T T T T -2 T T T T T T T T T T T T T
5 @ 15 28 25 R I M 45 0 55 60 65 5 18 15 2 25 S 35 48 A5 B 55 60 65
Year ring number from the pith Year ring number from the pith
E—37 EE% A 7 BOHLNS DERKLE R-38 W54 T CoLh S DFREKL
) EfE A R R AR E EHOIEEA R R URsREZE
Relationship betwsen mean slope of Relationship between mean slope of
grain, standard deviation and year grain, standard deviation and year
ring number from the pith in B-type. ring number from the pith in C-type.

72 [hUHEL ] ODH2bDTH-Ts B4 FIESHERL S ZHREINEEHTE5 17, CF
£ A SHEED S ZHERIN. &SI SHEEINELEHT S5 T THB, ThbDIA FRFICED
X SRRSO VTR & OERI E [AHEA & OBREERIL 4 4 73 ETV. ERico0T
Chd s A TONBEIRAEEL (0-236. 37, 38). ZOMEAXE-14ITRT, REAKRIYGARH
A% A TOHBERMRGE %% LB, IROWTB Y 1 70#27%. Co 4 7D, H14%
ThHoT,

INR (3, FRBEREOHIEDN 5=y LS TA Y 4 7O HERN24%, REERmR{EMT O
H 52w 1A TE0% EHME LTV BN, KRETOLHROATA S A 7OHBEFENRE(, 2L
AKOELEE 5 2R DT 6 MAH A WS TH - 1o IITB I 4 7D L BEIEGDRE Sy



5wy OMER Lo o OREERN CBid 25T

1M, CoA4 F7RBERBOREZEMNINL. 3941 7& b RIFTRROHBEOKSH 1 #k
& o 1o Bl & DAFTREEEINT B Lo > TSHERID & ZhERI~N&ER LR L OET 3

B\

Cr4 7, TOHRERBHERRZ WM E LT Bl HARD 2O THD, hTd,

BRBXUCIHEKRKONRSGZAS A 7O EDLEELD B, CH94 7D EDBEEDOHHKEM -
72o

2.
(1) Bl E O L

(2)

EfefmAEE 2 DHBERIR

IS B HMBREICET T 2RO B I 2 AEANRIEIC L > TRESPERF L, ¢
Bbob, MORITIIHBRESEL 2 SFGEL T, &Ha &, Eﬁﬁﬁiﬂiﬁ@@qﬁ’:ﬂﬁiﬁi vz
DEBRIE KD,

£-1} REXKAFORABKEEL TORDERK., PHRNEARTERIE
Number of year rings from the pith, year ring width at muximum slope
of grain appeared and average slope of grain.

Stands Maximum slope Average slope Number of Year ring
of grain of grain year rings width
(degree) (degree) from the pith (cm)

Mean §.0 C.V Mean S.D C.V Mean S.D C.V Mean S.D C.V

Kurohime  5.00 0.900 0.18 1.99 1.40 0.70 12.63 13.26 1.05 0.57 0.26 0.46
Inekoki 4.25 1.530 0.36 2.40 1.81 0.75 10.00 9.60 0.96 0.61 0.25 0.41
Hase 3.51 1.088 0.31 2.21 0,91 0.45 14.67 17.60 1.20 0.53 0.24 0.45
Kitaaiki 5.14 1.388 0.27 1.48 1,51 1.02 4.86 2.38 0.49 0.69 0.08 0.12
Usuda 5.12 1,126 0.22 0.48 2.07 0.83 13.78 12.68 0.92 0.42 0.13 0.31
Motizuki  5.02 1.350 0.27 2.57 1.45 0.56 14.00 13.72 0.98 0.44 0.21 0.48

K-16 AT VREET I EYERARVREAEEADOETEAMSEHE
Comparison of average and maximum slope of grain between stands
in Nagano(t-value).

Average maximum slope of grain Average slope of grain
Stands Kuro. Ine. Hase Kita. Usuda Moti., Kuro. Ine. Hase Kita. Usuda Moti.
5.00 4.25 3.51 5.14 5,12 5.02 1.99 2.40 2.21 1.48 0.48 2.57

Kurohime - 1.21 3.05 0.23 0.24 0.03 - 0.52 0.39 0.68 0.56 0.79
Inekoki N 1.18 1.20 1.37 1.05 - 0.28 1.08 0.09 0.20
Hase - 2.64 3.08 2.48 = 1.20 0.36 0.61
Kitaaiki = 0.03 0.16 = 1.07 1.38
Usuda - 0.16 - 0.10
Hotizuki - -

WO T O EFEARAEOMSFEE R IZEAMULTBY (F—15). 5 ER%K O
WV, /NS BEZR LMD BT ERBD 2D TH » koo F /. BRI, Bl
D18% A H/NE L THIDOMST 12121320~35% DEIFHIZ H - 120 /NN ©® (3 %%ﬁ¢L@ﬂﬁ
DA T =y HBXCEREREGHTE O 5 < v R B 0T & RIBEMARAME O EEE 11
KRR EHE LTV 5, MO X BRFEARAMEOEEME O 2 ORTE @9 R T, wm
OMAICSEELEZZA LML L -2 (F—16), THbLE, BEOEVAREARKAMD N
HICHELZREILTRVEVWE S,

BIEHRARIEE & 5 & & OSERB O B R
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[ElfEARAMEOHBRER R, — B REBMELE Shh T 2T WAIEICH 5 T &I,
ZLOMRBILVBD LN TV S,

AliEfAREAESE & 5 E XD & DFERB O EIEE R —15IR T, LR ZRRV I
PO TIE, N Y FRIRKEVSODRITEEHIO~IERTH » 7o, dLHERKOHFEI NS &
SHRANTIEF /NS I (4.86) THh » 1o, Thld, RTERNZDMIEHOEHE S 1 FIck -
TRIEARAEORN 2N EL D, BIEARAESILRNFEIICENSB ¥ 1 7OfFSIL
FAMSD TlEEhotc T Eick B EEZ T,

K—1T HSVYREBIBOEARKEAL LI LEOHLP SO FRERBRVENERE
O BER AN HH R
Comparison of average year ring numbers and average year ring width from the pith
between stand locations in Nagano(t-value).

Average year ring number Average year ring width
Stands Kuro. Ine. Hase Kita. Usuda Moti. Kuro. Ine. Hase Kita. Usuda Moti.
12.6 10.0 14.7 4.9 13.8 14.0 0.57 0.61 0.53 0.69 0.42 0.44

Kurohime - 0.47 0.27 1.52 0.18 0.20 - 0.32 0.33 1.17 1.53 1.05
Inekoki - 0.70 1.37 0.71 0.69 N 0.69 0.81 2.02 1.4
Hase B 1.45 0.12 0.08 - 1.68 1.21 0.78
Kitaaiki - 1.82 1.74 - 4.81%% 2.94
Usuda - 0.16 - 0.23
Motizuki - -

¥t 1% significance level

£—18 RAMEA, FHEES, EFRBRCERBEYEOL#H Y 1 TREDOME
Comparison of maximum slope of grain,average slope of grain, number
of year rings and year ring width between radial variation types of
slope of grain.

Mean for radial Comparison between
variation types radial variation types
A B c A-B A-C B-C

Max.slope of grain (deg.) 4.68 4.16 5.21 B

Average slope of grain(deg.) 3.02 0.41 2.15 x% - (33
Number of year rings 17.97 4.46 16.86 *% -
Year ring width(cm) 0.47 0.65 0.47 * - >

- No significance * 5% significance level #*# 1% significance level

[AlfEA ORAEOERN 2 IR, —ROBEMRR TREBENEVWEHICHW A HRAH 5 L 50
NTW3, =k 603, Bhld o ORKBIEARE & Finfi s OMHEBIRGREA 5 &, 4FIwE TIT
FHBEREIZ0.8RITRICIEST 5 E A L, /INR O 36 ~ THERICH 5 L E2HE L, H
@ |3, 5AEHRT T MEFEARAME AR>S T & 2D, BR @0 3, MAREE & ORK
2530004 hatizZ DA RPN OEREFZIEFFEICTH - 7o, EEREELSESC LB ELFE
BWPIIC0% DL g En & L, MEEENEVIRERVRICRAET 2 EHiE L,

T TOER ORIFEASAEE B OFEREIC OV T, MAMTOZOREEIT- 72 (E—17)o
HEREIWTFNOMDEICBWTOHEERRERED O > TOHEEBE LT, EMOTANTO
BAEORENBHEIIC NSy F BRIV ENBIT SN 5B,

(3) [HFEARAMEA & 2 & & DR S OFEFimiE O Mo HE

HilH & AR Ic e AlE A & 28R TORLD b OEFRIEE RO 7o (FK—16), —i&
HIIC . B & OSEEIRIIR 3EHIE < R E L KhLd SEEN 21T L 7cid > TR 18 B[R]
L1553, g1, PBAREOAE S FIEAREICEEL KT 3 ISR & ORfREHFIC
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K- TEELS10, BERUERNSEL 2 LOEARAMGEL S ENEZ SN S, BEEARK
E% & 5 & & OFFRIEOMRS B OMEMREEZ-1TIORT, ERIZELALOHKSET
ZPAD NI ot IMEREFARAMICAERSENED ORI, TOT ERATETALLD
s JEAEROMS FEfEAR BN R I EN I 7o), FRIESKE o T &, X OIFAMR
BERPSBL VI ELORGEMBL/NE D s EICEBbDEEZ NS, L -T, &
D &5 SRR PI R &, —RIEHRSH T, [EEARAEE & 3 & 2 OFH4ERIEICIE. #
SR EZ2BOVBEDOLNEB VLS TH - 12,
(4) [OliEAZEH) 5 4 7RO MIBEMA &AM O
BN A SNBEEAREB A 72854 7T ECE ED T, ¥4 7RITCHRIEARARIC
BODALNDZELE L,
BRSO OERAZER 4 A TA2 K54 T EICE EH T, NBEARAEOEE, BAE%
& B & EOIGFIREGS & SEEERIEE RO, K51 THOEEEOEORTERIT-> 12 (F—
18)o [EEARANIEI S 1 7 TAI~5 2B ORIt H D, &9 4 PRIICHAEREIRD SN
Mot TbL, TITOREAEE S 4 7L OEFEAFKAMEICIE,. &4 7RITEOHAED
LN ot, TOREREE . BIHOMOMLBOBREF U LB 72, /NR® b, &4
ZHTERARAECEZRZRED OB - T EEWEL TV 3,
(6) ZE#H 5 A 7HEOEEHRARO BB EiRE) oK
EEhy A 7Rl H i dEARAKEOBEN G 3. A, CH 4 7HIFEFE CHETEET~18FHT
HENns0icdl, By A 73IGH/NS CPEETHAFERES - T, 250, A, CH A
TICHRB A 7O b0 E, B ClEARAESENS C Lick b, M R 0%
WKOWTHRELIZETA, BIATRASA T EICHEEREDED LN, Cy47E i
WEBD NI ot THES CH A TOERKEMSDIE D - fot2dd, RARMEHBREHOZEEHK
ol EicLkdbnEEZL SN,
(6) ZB)s A 7 EDEIEEA RAR: O FEiilE D
EH 5 4 7HNC A BIEEARARICE T R0 O OFEERIEIR, A, CHA 7 TE -7
[ L04TenTH » 7Dt L, ZE & A 7B TIE0.65cnd KX7ZTfEE & - 7o FHRIBIIOZE DR
EET->7c & A, AL BEICHBKRED B TEMNED SN, B YA 7 EEEASASELIC
BNz Eho. HWoDITVEHERBOMBIRZVALDENTLO D EELONSE, CHIATE
DEPED SN > D, FIHEECEHICL 36D EEZ SN,

. ElfEfAHXE S FHREER & OMFK

[RIAEFAZEE) & 4 7B, [BIEEA R & 2546 %8 U T OEELEMA B L CRBBHE 07k
FT) ONEMEERERD 12,
XTRM R D LF M OlEA 3. Bhop S 5 AR T S ICIES Nz EEAEEE L TR 12, Rk
B ECSEERRE S O D 5208 E TOES TO 5 AR I EICRIE S N [BhEA 2P LTk
Too B854 7 T EIEERRAME 2 > OFYnlfiEs & OMEBIRIG A R L 72 (F—19),
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#£—19 HEAIAZ7HOBRKAEAL20FERETCOEHMAEABLY
FARAEYEEA L OHBERE
Correlation coefficients between maximum slope of grain and mean
slope of grain to 20-year rings, mean slope of grain for all rings.

Radial variation  Number Mean slope of Mean slope of
types of grain from the grain for all
samples pith to 20-year rings at the
rings disk
A 29 0.8438%x% 0.8842%*
B 13 0.8463*% 0.5650%
C i 0.4014 0.0364
B,C types 20 0.6655%% 0.5471%
All types 49 0.7708%x 0.6406%*

* 5% significance level =% 1% significance level

BhLahs 5204 86 & < OFE e & M RAE & OMBEBGRIE. AL B A 7 TaE W HBIRMR
7 L. C4 A4 7 CIABBREIE S VAR & 15 - 7o, BIIEMSAM & EHEER & OBIRIE. KR
X 7zl A A RO MA R SFERZE U CRERES bR E WEE L 2HENICH 5 T & HRE
shTwa 6 & ®» 2HEEYNiEL & AEARAE S OBFRTE. AY A 7HRbEWIHEEAE
BT L, IROTB YA 7 TH ot CHrAT7IREEACHBEBEREPEDENLE Lo/, 2D
Eldy A S A TEAKREREEGED B X IR AEREE U CAEARAESKE O & HREEO}
HEREA b KWHERICH BT EERLTWS, Licdi-T, A¥ 4 7OEAEEZ R SEART
. EEARAEINNS VWEDEERKE LTOREEAD/NSVODENSE, —H, BSF17Db
DiE. KBRS WHBEBIMER R L 7o b, RETOFHEEEEA & T RMHEBEBER L E K- T
Foo TDTEE TDIA TOREHTH BRAMESREIMH S OVHIAICEN S T & R
PIATIZ. QUCILELBET R 94 7 THB T & o, 08wmLLE0ES & ¢ idHBERRE
(BEHEDEEL LN, CH A TOEAKRIZD VTRRBEIMET S L U2k coFoliEs &b
FEFARAME & (313 & A EHHBERERMFR® S 18 - 12,

4. TENY 4 TRICH T BEHERES OLE

ZHh 4 4 RN EHEIEA E KD, K5 4 FREITEEARAICEWS D % H e (F—18),
T FRMD TCOVEREAOES A 5 &, AY A TH3.02E, B4 7H041E, CH A 7H2.15
ETHb. SRS ZHERINEZT 2B 54 7 TEREREER /NS WEER - 7o ATHEL
DHBCIATHAEEMEN-72 Eld. CH 4 7HBSHERD S ZHER~N. & 5 SR~ &R
CALE S As, BT o Z 10D & SHEEIN &4 UhiE L Tolalfef O 3@ LT, [[lE
HOREBRBIMBCcORBFEHOFEELE I EICEB1HTHA I D, SEE S 1 THON
PEEOEDOBRETIR. COBYA7EABLIVC I A FRITHRBKE 1 W THERENED OGN,
INR @ (G EFBEFEEMTO N 5 < v KT, BLE#H A X TD S A FELEZTV. A A
7 EB & A FENCEEEEAICEEKE 1 Y TENED LN, A8y 7ADEIF33E, BY A
FTR08EERL > TAY A T7OENEHAEADEOREVIERE BT &2RE LI, CC
TOFEIZ, /MR oL BREEUHREEZ oM, DEOKREP S, AV A 7OMKE R
AU COEMEATRAZ AR L, B Y1 FEHER TR R & EEEA L/ &



B 5 <y OMERLED o O KT I- B3 2 5T

BEERLIz, CHATTONRKRINSABLUC Y A 7HOHREMIESIEEZRN - 7o LLEL [HIfE
A ORBMMTOMBEEEZ 550, B4 7OMAKRIENRTHE LEX SN,

5. EXEKE (FiHiE SOkEA

(1) [EEfA SRR O FiglE & TR oB&%
BIREAPRARICE S & & OFmEIE. DIFEAZEE) Y 1 7k > THRILS T & ZRIIHTRR T,
FITy BE#H Y A FHETIEREEOEVIC & - THIEARAEO BB GERED c&nhs
BONBEDLEEEL I,

-2 ERAEHIATHOBKARARBOEYEREBELERHR L OMHBER/EK
Correlation coefficients between year ring width and number of
year rings at maximum slope of grain in radial variation types.

Radial variation Number of year rings from the pith
types
5 10 20 30 40
A -0.5278«% -0.4121% -0.2570 -0.1471 0.0779
B 0.1106 -0.0425 -0.0789 0.0111 0.0344
¢ 0.3089 0.2829 0.5371 0.6532 0.6546

All types -0.3762x -0.3094 -0.1522 -0.0511 0.0786

* 5¥ significance level #** 1% significance level

Slope of grain(degree)
o]
]

3 1 1 Ll 1 1 J

) P 48 ()
Year ring number from the pith
-39 ElEARXEHIENTHRNSHI
An example of sampled tree as maximum

slope of grain appeared later.
(Kurohime No.3)

FEREEDO K/ NERT D E LT, #hLd 5 6, 100 20, 30 I &ic, {EMFE TOFH
ERmiE 4 RD. s, BEARAMEOHHRN (FEiRH0 & OEBEBIREZZET & 1 7 Hlick
(F—20), TOFERMLAS A 7D 5 Fiy L 10ER T ©OEEERIE & ORI B OMHEIEIfR S 4
bhfci, OB, CHA 73R LA LHBEBERRBRD oo, TDOIER, AYAT
Db O REREETICE T 2KED AN & - THEEABRKIC I 28 (FERE) BRE0,
RRBREDOKRE VS DEEANICL ZRANE  Bin, BRRENE S 01k CEEFREIS/N
WHD), mANICET HIEHPEBNSE I EERLTV 5,

B W0 3, B YA 7 EBBAREC, KEDE S & DO E EREIEMABRANICET B HF D
R&ELIBE (BHEABHENLELSLE) TEAEEBHLTV S,
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AZ A 7 THRIBIIERSKE DS 5 &0l BRAPRKE S HEHBECIKE A, hici
304FE#RdH 2 WIHA0FR L, I VDTV B RKEKEME T 5 10~205E 8% 3 5 I8 A T,
Al RAEIENE DA SN (K—39),

2) BWEAMS K& A 7AAB) TORLLD S>—EER O & FEinig & BiEf & OBEF%
B o—EFERI E (2488, 3. 4. 5. 100 20, 30---) 2ZAbd 3 EiiR & = OO [E]fE
A& ORFRAIEREYT 5, B J L ichld o —EERIC B 3 ERIEE 2 oo el &

#£-21 EWMEMRSULBI2HPSOFEHRBANERBLOREA Y OHBERY
Correlation coefficients between year ring width at the number of rings
from the pith and slope of grain.

Stands No. of Number of year rings from the pith

trees

sampled 2 3 4 5 10 20 30 40
Kurohime 0.3919 0.1836 0.3125 0.3107 0.2763 0.3976 0.0369 0.4147

8
Inekoki 9 o = = 0.5986 0.6497 0.3981 0.6986% 0.565
Hase 9 = = = 0.1907 0.0577 0.4550 0.4133 0.0943
Kitaaiki 7 0.5875 0.8731 0.6857 0.4549 0.1874 0.3472 0.5148 0.2086
Usuda 9 0.0455 0.4495 0.4614 0.3402 0.3718 0.6439 0.3366 0.0445
Motizuki 7 0.0293 0.5354 0.4606 0.2065 0.2489 0.8557 0.2451 -

* 5% significance level

£-22 HLPLO—EERIBIIMEALEH I THERBLEKEA L OMHBERE
Correlation coefficients between year ring width and slope of grain
at number of year rings from the pith in each radial variation types.

Radial Number of year rings from the pith

variation

types ) 2 3 4 5 10 20 30
A 0.2035 0.608ix 0.3130 0.1553 0.0575 0.1425 0.1315
B 0.1658 0.0876 0.0059 0.0446 0.1608 0.1029 0.2356
C 0.3849 0.2601 0.1325 0.3732 0.1284 0.8025% 0.6241

All types 0.0682  0.4270+% 0.0690 0.0808 0.0401 0.1881 0.0898

t 5% significance level #*% 1% significance level

AR, TWEOMHBREETRE L2 (K20, #EREB—HMOERITH YR WHBIENIZED S h
25D8H-1h, BEAETEMMSED SN o, ER WD FTLRS N THE
KEEE AR & OIS WEBIBIGE S A SNz 2 E 2 ME LTV AN, = FEb 60 fERS
@D PO 5 @ & EREEORNEEEAOKNE ORIRIRED SNZh - T EE2HE L
INR 98 & IR O LR G MR OB E T A XEHNRF CRIBVWEEZLBZNERLLE LT
W3,
(3) EB S 1 ZHIKLOD b —EEw O & FRIE & RliEd & ok
LB & 4 7HNTHIT & [F UFECHERIE & e & oBfRERD 2 (F-22), EREASA
7D IFERMECH A T DFEHTOAFHVHEBIHESRE ST,
¥, AVA7DHDRIFEHLUAD 2 BLV4FHRTHLPHBMERIE B ->TWk, C
¥4 7icd, SOERMETHBHREASE» - 7205, ThiRC oA F7OEERKDIRWT & (TA)
DHOEHZE-ZD LIV, BYAFIRDVTIE - fo < MBI S 11 h » 1o,
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COXIIB, CHAFITDNTIE, Flglg & PEEA & i 3RRBED LRIV E S Th b,

=E® @3 #5200 TEEME & ElE & OB S 1 ~ 2 Fifid S WIEDE
BIERBHIH, S~4HIMITIE D E 0RIRER -7 & Ly D1l & b REH T IIERIE & OBIG
BEDONLEBEEDEELNBZELTVEN, AV A 7 ICHOVTIRTOFERELIZIZAHT 3
bbb, S5ic, AY A FIZoVT 3FEMIFOMGES & e R E & O MEREBIGR % 5k
Biz& A, IEOHREr =0.3841 (BRBAHEL ¥ THR) »ELN. AY A 7 TRIKEFH DM
JiEf DA/NS E ORICBIN B I EHRAEICERLTVA LI ThH 7o AV A 7Tl sk
R TORERKENRE O EEEA SREL LD, COMAOEBEHSAEWE ZDRKMS A
&, ERZOHBEREYICEN, 4L L ToORER b HBNAZ D &5 2 0L H
ETT -7z,

4) HERAE &t Uil U ISR

[EiEAZH 5 4 DB, C¥ A 7 RIEEMICA 5N 3 SHERD &M 05E & iz 7 fem .
HBHWVFEIZSHERINEELT 2V bWE [RUAEL] #EL3EH 1 7 TH 5,

BIEAZE) 5 1 7DOB, Co 4 ZicoWT, Khlh S ISERI LD 5 4F T & ek 2 F g4
P L7 b DA TIGERIE Ly fa Uik LEEOKI0A & OEIE & OBIR AR 12 (K —40),

50

40 o m

Year ring number at the point

changing from S-direction to
o]
a]
5]

Z-direction
2
]
o

2.4 8.2 ' 0.3 0.4
Year ring width(cm)

R—40 EEEE#HSATB. CIZONTO
THERIE S LR USRS 0BE
Relationship between mean year ring
width and year ring number at the point
changing from S-direction to Z-direction
in radial variation B,C types.

(O B-type, M C-type)

MFICDWTRZERDI2ETA, BYA FICHOOTHR!=0.2458. C¥ 4 Fiz> W TR =0.02
03BN, Fioy MY A 7 A EDELERHI D W TRR=0.03030E 5 N7, DS IKEL
BRI TH 5 DT, MEMBTH, VFhORERE (R) KIBBRERED ONE L -
720 TbHL, FlglE & Uk LSl & i 3B RBURIED SN H - 1,

INR @ 3 7=y 2Mc2 VT, M OFEEEA B £ Ok Uik Lo HBl4 2K &
FmiE O KN & ORI AR 2T, R Uhil L ORI 0% R4 SEEE#GRIE O 2 R %S
FH5TERBFELENS S, CO2MDELSHE TORBRERL O, AIFERE IC BT 2 BEW
WHZZBMCTE, ok U LERRBENRFIcELGS NPT VWEELZ LN S E L,
FEAROAET OFBLUMNZERQ UNE L OERII TR, £ B8N OBRFEAOEA b/
WEIREL TV, SHRIOAIBETAH L VRIADBBETH A 9,
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m#E E
75 vBEBICBF 3 1 BEREDESD 5>OMKREH VT, 5¥AREOHBRIS L CIEASE

LoRAREE DBRICOVTRET L 725, ZORRRBIRO XS ICEWT LI LB TE S,

(1) EFEN»SHEIS Ny 5 <Y 6 THRES D 5 DAEARIC > VT, [EEAET S 1 7HIHER
%%Atécé\A&4f®%®ﬁﬂ¥ﬁ®%%%%£bk(m%$*¢%$%E%Dﬁ\nbh
BLOAONDEB. COA 7T, TNZIHTH. 14%TH - 7co KEB) 5 4 7 OMARIC & 5 H
HES MR S & OBEBRE» TV,

©)  [AlHEfE Bl DM IR Tl B & & IRIETEY 5 ERIR O TH » T, WO o274
B SN - T [BIEAEE 5 4 7 L BIEARAME & OBEMEE L 228, K54 THICEEL
AEBEWIED SNIL 5 T,

8) [ RAESEA S PERIHIC >V TR, A, CH A FIKHNB YA 7RFL C/hSsfEE
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4 FTIE8EL 1 - 1o h, TS RBVTR ST RKBME L Wb B ICDH - T,

AZ A FIeoVWTHB &, THERIE Q0FEHTAET) HREIZ SO REREHRAMO HHNE
HBEL, NSO IEYEL KBNS D0 H - 72,

(4) SFEBELTOVEREAEE#H A 7L OMFRTIER. FHREREANRORENLIATIRAY
47T BY/NSBEERLEIATEBIATOMAKTH o7ce CHATOHRRIZING 20D
54 FOREOMER L foo [EFEMAICHE > TOMBEE T, B 1 FEREAEB 2R OMAN X
WHMEEZOND,

(5) AFiEO A NAEREAICSZ B HEBARN LicE A, AV A 7O (3FH) THERE
MAERWEEEA bARE 105 &0 - BIRMRD Shich, D s A4 7 TR BERASEE® &
ot TOAYA FTEEAKICOWT, 3ERBOREES & Z0KkicHN 5 EIFEARAE L O
BG4 & 72 & & AEEEHEMBENAD SNl $HbE, JFRFOFRIBIIKNZ DR LM
BRABAEOAZ V., & ic. HAEISAEE b0 RILERICD I > THEKIK S ZIRIER L 78 -
TWB I EDbho T,

6) A. B#% 4 7EAKTE. MIFEARAMEEMIR2ERTOFRER & OfRIcBEEsRn b1l
CoC &, FEASEREIVNS 15 b0 RMRAKTOPAEREA b/ < EEARKEOKE
oL TEREVWI ENTEHEN,

(7) EiEOR/N & EEA & OBEEIC S WTAIEA. SHD THEBEOGVWAS A 7O bDN
CRBONHFATEDY 2> TWVWE LI TH - oo THOE, FIERIED/NE Vb DM
MENED LEBHSEL 55 2 &, PIPERESAX L E (BAERESKE W) BfEf&RE <.
LhbEAEOAS LD, 2OHBEBHRE KEHN 5 T L hfls s,

(8) xR & T BIEA A S FEE D & Z BRI~ F/ SHERlNEZELT 5B, CHA TiIcoWL
. FiH Ui LB OEREE EARE (ERiE) SoBEtE AL s, MERIIKIASPEI
FAHBARAR A S NS - T,

PLED T &b oy IEARE &EIEA & OBIRTIR. HMONHBEROKEBA S 4 7OKAKRT, X
B o nREMHTORARENAZVWE, 20RICEHNZREEEA A (. 2 AEARAE K
X AT H B T EHBP SN » 1, TOXIITLRENIKENPTOIERKEDOK
Nd. MAZObDOBENELROBELEGEERTERGOD, EH 5, &) EMERICERS
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ZRER LT\ BERIA 18 E O EMIT & b ABKIS B X 0 RS E A IMZ XS ED 5
Vol EMEZI SN,
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BE HASTYOHRIHMOBECHITREGCEDOMEICRETH

A PE DB THAR « BB RROHES A IR O TRENHET 20 77V ik, ALE
oA & Fic IS & & k0. B U - BERKIETH 5L « JbiEN LER SN
T » 12 6@, Z04ER, SHTRLES 7 = v KEREKR109Fhad 5 5, L& Tid il
4% D48.1 Thansh 5 < v AT &M TH b It T3 24 T2l Tha (RED19%) &
15Ty Bl - JbiEHES S 3 T O 2E S 7 < YA OY E HH B ICE - TS @D,
DX IT, AROEBRIETH 2 RARSMHIBZEEN T, & SEEMIcRR S 0 h 5
< viE, FLE I HERMRE BOAEEPHER OB SRR M TOEFT T, K&EHEE,
RPFEHEICEVVRAONB I ENEZ LN 710 L WEBHITORE, LHbIFZ DM
HOBHENANDOEFHOEFIcE > T, SELETUAFT LOBLPRICIEEF L1 - TN
T BT EMEZOND, —HlE LT, AKOEFTH RS &b EMBERLEI. BEFRLE
FEAEAONED -1 A 5wy, LHE TR ORI THEEDRAE &9 ST SN,
FLBEORBILE I TVE, EoIIRRESE LT, AMPET & —EFRES S
SNBH TV IRER O PEREIE U2 ORKERRBES. 157V vy Fs A4 60 PAR
BAFERTHBIZAYYF )25 Ve @ g LORAREEREFEOMESIN TV 5,
CNLESTHETHAOBEEEIGRHESE LT LANdT b3 ici30hiEnds, ARkoEFH
TROEVALNBVWEETHH 5,

PR @0 3 AN O KRS AHIB» S0 H 5 < v BFoitiEEic i 2 ERRIcB L
T, EHIOE W EEAOKERY & oM@ A & 12 & T A, FEHIBIEAROREE L & I
R EMMNE L . BEWIELL 30, TOHAOTEBORILE LUKBELEND &
D OEENIRESE L TVBE L, S5ICH T <Y ORI VWHEBEOGRED S 3
T REEEEHOR W, 3o b HIER OB W SHEEHUISE O HoL, RROME 1 2:#A
EPEBIVE LTS, HTHS @ F, 75w vyHOAFEKITT 2HELEEE OMKE
Ht: T A, BHDNTYFIEH BN, 15~0COFHMATREENIEL B2 EILMBARRE
1D, Fhy 21CEBAZ EHICBEENEGL M5 EBARRBES B EANALNSE EL
Ty ZHERICBEEICXAEABEOENEZLONEELTVWSE, TOTED 6, KHS
. ATy EAEN,SIEEICE T &, LB TAFEERT 2RO XIEF. 21°CL
Tici 30T, XFEROMAOEREL B0 XFEERPEN, BFECLLDPICNLLIL
Z¥afE L1z,

COLIICAKOEFRELZREE-LBE NcBLNA 52 vk, KURDIE M &
DOTHAHEDZEICL DB ETHRET AT EMNERHE LI LD O, ZFBROK
MPAEBRMOZEEL L, AROEBTH TOME & H~EL S EPHRlsh. T OREICE
LTy BiclESM OBE LI RE S EOMBEIRETEEIC DL TR TS ik D
AEEZTHT,

F i, A AROEEH (BEF) WbH 250 IEEHIRN TcOABTRIBOE VT X 5 5kE
LB E DRREIC DO W T b IRETL 72,

BE, CTTORMNIERE L TOMER. MfEfRAiEs X CEAREA. FEERE. <
GHE, Y v RSB X CHTRED 6 THETH - 7o,



N T =y OMER L7 ORERESHTICBE T 5 BT5E

1. ERSLUAE

1. AEMKS - 56

(1) FAEMmSY OBE
REFEANOH 7= vERHZ DV Tk, BIEQHEEART CHO S LR L ERKSTH D,
ZOWEIZER 281" LT, T b5, MEIR4~T2FETH b, TSR IS i ©
26.7~39.4cn, R 322.4m ~27.0m OHFHICH 0. AR 3had 0 200~T00EKTH - 720
BB, MOOESIIEADT00m 2 REI DM Tid1200m ~1350m DI H - 720 T E
FRITB T 2MOMNERK —4LITR L2285, BIERR 4 S, 508k b - T, JLEHIRT 1
oy CRER). EHIRT 1M (RO MEHIRT 1 M4 (B B L OHEHE T 3 #HH
AR, HHE, 2H) Th -1

£-23 AFewviiEd. BREMENKSOBE
Stands sampled in different localities in Hokkaido and Nagano.

Localities Stand Soil Altitude Mean for Stand
ages type (m) Heights D.b.hs dencities
(m) (cm) (No./ha)

(Hokkaido)*’

Kitami 20-21 BD = 15.2 13.8 900
Shibetsu 37-42  BD(d) - 18.5 22.2 800
Kikonai 24 BD - 13.7 18.7 600
Urakawa 24 BD = 18.5 16.5 700
Shizunai 26-30 BD - 19.2 17.5 700
(Nagano)

Kurohime 72 BL D 1260 27.0 39.4 380
Inekoki 48 BD 1340 25.2 26.7 17
Hase 52 BD 1350 26.5 31.9 470
Kitaaiki 61 BLD 1300 26.7 29.9 540
Usuda 67 BD 1200 22.4 31.3 304
Motizuki 45 BD 700 25.4 31.6 200

Note: 1) Data from KOIZUMI.A, UEDA.K and KATAYOSE.T(1987).

t#EED S OB DV TIR, INRS @ Itk 38R AH W, Tbb, ChoogkiIx-—-
A20RE &K ST, JbER M S OFEMRS BRI TH . KRNI LEBEORED, SR N b
DT, K—2ILH BN DB LS ICREOERHRIIRSY & A~FE WD T H - T, brlh0~4264E .
VNS E RS £ 13.8cm~22.2em, TEHARE 313.7en~19.2c0TH 0 . ha4 b ORI BREE 126004 ~
ORTH -7z, Tl THHDOMNIE, HNOABIATEES3ED 2 B, ARENS T20% DR
EBTON TV B, IO ZEIRIORL TS - T, Bic, LRIOKS BEEEALL LN 3
©2)

(2) f & #

RHENRENRS D> S O#EM 13, BIHO BRI & EREOEAR) S, ME 3 motk
ZI. O, W-BEEL TR, BAKRKOBERICI U T10.5enDIEM & OREM, O Em 5
CERM Lo L7chi» T BRORZBHKS S IZOEEA O LEIEASEM & o hs, &
BD/NEIEAKD B ROFEADA E 185ty B, AT ILEEE O MO EAM T
HBT LS, REEOWS D 5 OMEM b OREAMOA L L, hid, BROIPEAKE P
MEIZSWTHET 2158, H—ShARBETOBRBNKETSH 5 2 &8 X0 OUEITE AR
&0 BREAIN T OERIEDIEARRR IBEAZOBREFIC L 2EERDEVWEEZ OB I &
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G it b X B,
EBF Ot bItEE oMM & Ak, RARGEE, P~ SMEBABE LML 700 H
PEMBABUIZLIIARTH 5,

Kurohime m

Inekoki -m * 1-USUda
M)
Kitaaiki
m Hase
®—42 EHHEICRHIT B0 5 ViRAAREwS
hiit (hgrs (62) RX)
M4 BERIZHEITZHS T VERARBHMIE Location of larch sampled plots in Hokkaido.
Location of sampie plots in Nagano. (KOIZUMI et al(52))

JbHEE D S OBERM T, TRTEAEMS D 5 OREMTH | HEIEEROR Y b O0&EE
. HLEE1.0m~4.65m @b S L ALK (k) 2 5105l RAEAM 2R L. KRR IR
BUEME L bDTH B D, fad, HEM ORIIITBIAS - 72

£-24 HS<vitiml. EEHEIKSOFPHAKAE R L CRAAEOEHHE
Avarage and maximum slope of grain in different localities in Hokkaido and Nagamo.

Localities Number of Position Number of Maximum slope Average slope

disks of disks year rings of grain of grain®
collected at disks (degree) (degree)
(m) Av. S.D Av. S.D
(Hokkaido)*’
Kitami 111 0.9-1.0 - 3.97 0.997 2.08 © 0.831
Shibetsu 100 0.9-1.0 - 4.51 1.547 2.24 1.020
Kikonai 81 0.9-1.0 - 4.10 1.088 2.38 0.928
Urakawa 98 0.9-1.0 = 4.42  1.043 2.81  0.951
Shizunai 134 0.9-1.0 - 4,25 1.232 2.41 0.991
(Nagano)
Kurohime 8 2.1-6.2 63-70 5.00 0.900 1.99  1.401
Inekoki 9 3.4 43-44 4.25 1.530 2.40 1.813
Hase 9 3.4 46-49 3.51 1.088 2.21 0.912
Kitaaiki (f 3.2 49-57 5.14 1.388 1.48 1.510
Usuda 9 3.4 59-63 5.12  1.126 2.48 2.073
Motizuki 7 3.3-4.5 38-42 5.02 1.355 2.57 1.451

Note: 1) Data from KOIZUMI.A, UEDA.K and KATAYOSE.T(1987)
2) Data of slope of grain in Hokkaido converted percent into degree
by auther.

2. EMEOUNE
(1) S>€AREfS (HfEM) ORIE
RBEEAKKS L0 b8 AREAFHEER BRIHTOBENZR V7,
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E—43 FRENEE (RFibi)
Measurment of year ring width
at cross section of specimen
Mean year ring width=L/n (mm)
L:Distance n:Number of year ring

JEHRED 58 AKEARAIE T, # EFEIOm~100cn D IR IC > W TEZE (i 2 HK - 34
ZR) KX DRIE L. HIfEARNKES X OEEEER %2R 7o (F-24) NRS 2 0@k -
foo B /NRD @ DREMRBBTRLTH »120T, EEMRAICL D ABICERL AL
to (R—24%M),

6 =tan™" (s/100) s : [mlfEtER (%)

®—25 ASvvltiEE. RBEHBOKSFIORIEA (10.5cn) ©FELERIE.
EHRELE, Ty JRERTHITRE
Average ring width, average specific gravity, modulus of elasticity in bending
and bending strength of boxed-heart squares in different localities.

Localities No.of Mois. Ring width Specific gravity MOE MOR

speci- of cont. (mm) (g/cn®) (t/cm?) (kg/cm?)

mens (¢9) Av. S.D Av. S.D Av. 8.0 Av. S.D
(Hokkaido)"’
Kitami 112 18.8 6.4 1.2 0.454 0.035 69.3 12.2 347 49
Shibetsu 55 18.8 4.9 1.2 0.543 0.040 88.1 16.6 404 67
Kikonai 15 18.1 6.3 1.2 0.483 0.034 92.0 14.5 399 57
Urakawa 19 18,7 6.9 0.8 0.437 0.027 68.5 8.1 328 32
Shizunai 30 18.7 5.3 0.9 0.468 0.027 80.0 6.6 374 42
(Nagano)
Kurohime 27 14.2 3.89 0.87 0.509 0.038 92.63 18.66 411.56 118.82
Inekoki 23 15.4 4.43 0.80 0.476 0.045 77.86 12.34 408.26 84.84
Hase 23 15.7 4.39 0.46 0.470 0.040 90.15 11.88 369.96 107.51
Kitaaiki 12 16.0 4.67 1.26 0.466 0.037 89.63 12.60 424.08 96.99
Usuda 11 16.7 3.00 0.78 0.537 0.030 104.62 18.47 456.55 90.23
Motizuki 15 13.4 4.43 0.56 0.568 0.033 99.85 12.81 477.47 128.14

Note: 1) Data from KOIZUMI.A, UEDA.K and KATAYOSE.T(1987).

(2) AFEmiERIE
B OXMEM . thir iR 2R L 72 t%. TE 3K OMOROMmED & hR#EHy T Lk
bIFWIREE 0 &, JES 123 1.5em~2.0em DIRERFT 2 8RE L 2B Ik b AT ERE T
DI & FEREZE AE U COPEEIRIE 2RO 2 (K—43), & bHic, TORFEZH OV TREEK
F L CRERTRFCIE 2R 1o, L8 O fE M O FERIGHIE T3 EREFERRT OK
OCThbL» Mg E T 1 48 & & OFRIBESHIE S hic 62,

(3) XEHEONE
REEOERH>W Tk, BIARTOEF 2H O TEHA#E LR EELAE L. ki Tqki
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WEEZHEAEL 7
SehBE=RhXEER(g) AR XE AR ()
FEMS T L DREESKRIE, EHDI13.4%5» SFAHDI6.7% OHFICH - 7 (F—25),
tiEOEH I EAMORELEE W, SKBESHSR TEE I/ <18.1%6~18.8
% DEPHIC D - 72 (FK—25),
(4) B IR R
EFEOEEHC>WTId. JEZIREED LRI > W TR OB HE I X 0 %5 4 HHI TR %
T-720 Foli. BEA. JWAARS K CHHOHEM I U BB th T HEE (21 Z2Hv, 200
cm R /¥ ¥ CHRERFEA XTIV 66 ® B X OCEAEOHEAM I L Tk, HAMME
sERME (3 2 ~_THEL 30t) 2V @ 270cn R ¢ T90cm 3 Hor 4 S EAFATIT- 12 ®—
44),
JLHG R EM O BRI KR REOHERIC O W TR —45IR T HETITOb L @2,
WENOEMOEEM ST Y v /% (MOE) & CHh#E®RE (MOR) MR oh
too 7212 Ly MOEIZDWT, /NRS @ I K BHEER. E— 4 ¥ b —EXBAD T I AHED
fed, HANNICE BebAR 0 LEALE, B (@2 vicdd bbb ARIE) TOMOEX Y
RDOREDICTTVBEHDEEZ LN,

e Dial gage
e P/2 'P/; g
<~ 90cm + 90cm + 90cm ¢| l‘— 5°H
! = | l ‘L

VaN FaN

{ |
]‘—- 270 ——-! %—504— 60—»|r~—50—34é

(cm)

M—44 EESEToSAMTEER BT (19) RE) X—45 JtisEstcoEMeiTEER (MRS (62) R
Method of bending test in Nagano. Method of bending test in Hokkaido.
(HASHIZUME(19)) (KOIZUMI et al(52))

3. THEOERE DAL
JbiEEEE 62 3, PEFRIEC[ELES EORE L &5 &4 3IFR T NTH, FHfE &
REE L UHEMHEcRB s T 5,
EFogrlc oW T bRIFHNCEYE, EiEEER X OBEREETEL tkRick vt —fEZE
K. 2 >OFEHMOPEMEO HiEE @9 2 A1,
t=M,—M,),/Sm d.f=N,+N,— 2 (28)
etZ e Mn M 202 0IHEET 28R OFHE
N Ny : 20L& 0l 2 A OK
SD., SD;: # & 09 2 AR DEHERE
S=(TXx '+ X x5 /d.f
Sm= yS*(N,+N,)/(N,N,)
EADOEA Tx'=N,— 1)SD,’
Y x/=N,— 1)SD,?
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EE%@W®E%@KOMT\@%ﬁ%ﬁ@@ﬁﬁ@mﬁTu\WET&tiﬁK\Eﬁﬁi
UW&@@ﬁ@@¢éﬁ@%ﬁttﬁ\Mﬁﬁmﬁ%aiﬁaénmmot(%—wﬁﬁ%
%Mﬁuﬁﬁ%@wﬁ%k@u&&5§%%@£©\%ﬁﬁ%%&&lﬁmemgmﬁﬁm
%otoC@@%EEﬁW@@@ﬂﬁf%émmm(%%MEE\iﬁ%k@ME\%ﬁﬁ
%ME)@ﬁﬁ(%%%ﬁi\$ﬁ%ﬁ@ﬂﬁ\%ﬁﬁ%mﬁ)mnﬁémuEMkiﬁﬁ
%%(%%%Ei\ﬁﬁ%kﬁmﬁ;%ﬁﬁﬁoﬂﬁ)ﬁi@%%ﬁ%#%@%ﬁ(%%m
T SRR 1B, B (EE] 28 06 9 EHRTHZ L A ONS &R E L VE
MARFBMS & i BUENED SN SDD, IOMDTRINS 4 HHESH. WThO
MARNICB VT HROBED SR 7,
:n6®wﬁmomf\wﬁ@%ﬁ%g@ﬁm(ﬁ—%)meme&t@\%%¥ﬁ®@%
FIRARE R B 73 B 12 4 S R ts e - 7
b. JtHEEHIE ARSI O ik
kﬁﬁﬂﬁﬁ?@@%ﬁ%k@@&ﬁ%ﬁott:6\%—%Kﬁ?%%&motokﬁﬁ
%ﬁ?®%%ﬁ$ﬁé@%ﬁ%ﬁ@®$ﬁﬁ\ﬁEQ%ﬁ®5§%%@ﬁ&kN4EW%&ﬁ
&1E¢Bmmém@%ibtﬁ\%%Hﬂmm%iéﬂﬁﬂoto%E@ﬁﬁ@@@%ﬁ&
m&©@$ém@éﬁbt:&fG%ﬂw\mw@%ﬁ%k@@k%m@%ﬁﬁi%zxﬁ
A AR ENEN 2,
*—26 %%Eﬁi7WM%KBU6$ﬂ@ﬁﬁ&U%K@ﬁ%@MﬁEm%

Comparison of average and maximum slope of grain between stand locations
in HOkkaido.

Maxinin slope of grain Average slope of grain
Stands  Kitami Shibe. Kikonai Urakawa Shizu. Kitami Shibe. Kikonai Urakawa Shizu.
3.97  4.51 4.10 4.42 4.25 2.08 2.24 2.38 2.81 2.41
————————— t-value - t-value ----—---——--
Kitami - 3.04%  0.86 3.19% 1,93 = 1.25 2.35 5.92%% 2.79
Shibetsu - 2.02 0.48 1.43 - 0.96 4.07¢x 1.28
Kikonai - 2.00 0.80 - 3.04% 0,22
Urakawa - 1.11 - 3.09%

Shizunai - ]

* 5% significance level ¥+ 1% significance level
Note: 1) Data from KOIZUMI.A, UEDA.K and KATAYOSE.T(1987).
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BREDBEVWREBFREOEWVIT X ZEEH/DIE VWD EEL LN, = ED @ 2=k @ 3]
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®-27 B v VRS EREARAEOI Y & RO MG LB
Comparison of muximum slope of grain between
Hokkaido and Nagano.

(Hokkaido)
Kitami Shibetsu Kikonai Urakawa Shizunai

Av.  3.97 4.51 4.10 4,42 4.25
(Nagano) ~ —---mmommmmmmoos t-value —---—------—=-—-———=-
Kurohime 5.00 2.66 0.88 1.23 1.53 1.57
Inekoki 4.25 0.71 0.49 0.38 0.45 0.00
Hase 3.51 1.25 1.89 1.55 2.50 1.65
Kitaaiki 5.14 2.73 1.05 2.38 1.73 1.65
Usuda 5.12  3.12¢ 1.15 2.66 1.92 1.94
Motizuki 5.02 2.46 0.85 2.11 1.44 1.48

% 5% significance level.
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Comparison of average slope of grain between stand locations
in Nagano.

Stands Av. Kuro. Ine. Hase Kita. Usuda Moti.

———————————————— t-value --
Kurohime 1.99 - 0.52 0.39 0.68 0.56 0.79
Inekoki 2.40 - 0.28 1.08 0.09 0.20
Hase 2.21 - 1.20 0.36 0.61
Kitaaiki 1.48 N 1.07 1.38
Usuda 2.48 . - 0.10

Motizuki 2.57 S

¥ 5% significance level.

b b E U AR S R O Lk

MO FEEREA IR -2 A 5N 5 £ 51 2 BRI OMER L. COMREFEOKS & i3
LAEED O - o, BEREITSVTIER. EFEOKRAIN16~2.0ETH 50t L, It
HEEOMS BEBIEN/NE L WFNOMSITBVTHIFIFIESCSLVTH - 72,

WO fiE A o JLimE HI ARSI R O B T id. B — 2610 R & 5 1T O M) @ B 45 1,
ﬁbtwfﬂ®ﬁﬁ&%ﬁ§ﬁ§ﬁ%béﬂtoﬁﬂ®%ﬁ®$ﬂ@%ﬁ®@ﬁ@©k%ﬁﬁ
TH - HAR, REEVSEL TO @ 2 LD, MR & &I BRSO A = 75 Fk
WEP oD, BBV TRUNEL] 54 7ORIEKHSDIEH - - BB THE O,
C O OSSN TR BN ZEEREZRIRD SNEh - 77,

IN6DT & o, MM T OMAIEIC B 1 2 HEENER 12 12, — oM %R x4
HELTHBEREZRED LAV D EEZ Hhtz,
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Comparison of average slope of grain between
Hokkaido and Nagano.

(Hokkaido)
Kitami Shibetsu Kikonai Urakawa Shizunai

Av. 2.08 2.24 2.38 2.81 2.41

(Nagano) = —mmmmmmmo t-value ——————----———— -
Kurohime 1.99 0.49 0.65 1.08 2.26 1.06

Inekoki 2.40 1.74 0.42 0.05 1.13 0.03

Hase 2.21 0.8t 0.09 0.52 1.82 0.55
Kitaaiki 1.48 2.83 1.84 2.33 0.85 2.17

Usuda 2.48 1.67 0.54 0.26 0.88 0.18

Motizuki 2.57 2.35 0.80 0.50 0.62 0.37

* 5% significance level.
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2. JLEE T RABHS OB ORABEE R ENRBER LKA TH . F o, REHIRAOMK
ST RS & NS TR S 5 b O ORBESHNEEEL EMH SN BHTITO N TIL
B L ic bhdb 5T, RN TIRA WA E R S hish - fo F 7o, JuipEHIET
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B oo ILHBEHIBA THETE &) SN BT O TH, REFOMIHE TRECAR>ED
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F ol B EN T HIBE T A TREAE AAS (BB - TV AR TH LM, TNSDE
WASHUSE D & 75 » THEAE D - 72 T & ik, % &% blalief 0BT GEENER OB
BDREVEDEZEZTEI VDS LN,

2. FHFERHIE
DI ik~ 3 S IO ph P IREE 75 & & B 2 Lo, Bhlsid 2R TR— s nRES
hfn%%?ﬁ%éo:CTM\mb@%%&%ﬁ%%ﬁtiﬁKﬁbﬁmﬁﬂﬁéntbﬁlﬁ
HA V. SEREBIC T » 72 & A THOAROmICA b0 5 FHRIEENE L7 bD 2RV,
ETEAMOANETOR S NATFER LT, AFREORECERTELELICL > TE
AT 57255 LRI N B ERIEAIY B BEER ., AMNDHICRARDHT 20 7 vy ik
FER O X D HESBERT RS N A, RIS HIBIECHEESMESE L T - et T, K
Fic B DT RAFERAI0H LAa» 6 TETH 5 DIT, It B W TRBRAEOELT, &
HEOADEN S FE ® LB ETREAHRTZ &b, RERICEVHSED SN Z 2 b
NEWEEZIIcHTH %,
(1) EEPEHBSR AR D HR
ESENREERS OLEEN T B 2 EHEERIERE -25CR Licps, ThooRIEEZR
THARTIC B o BAERIEOE VB U (E—30), OFEF10.5mfAEsY & v 5 o 7R
AT b T HIZ IR SR T X BREANOFED, FA—HIBNICH > Th L SRR ED
ABHEBEEEHOEELERNS B TFRENTG

£-30 EFHEALSTYORES (10.5cn) KB 3 FHERERFRLLEOMS ELR
Comparison of average year ring width and specific gravity between stand locations in
Nagano.

Average year ring width Average specific gravity
Stands Kuro. Ine. Hase Kita. Usuda Moti. Kuro. Ime. Hase Kita. Usuda Moti.
3.89 4.43 4.39 4.67 3.00 4.43 0.509 0.476 0.470 0.466 0.537 0.568

————————— t-value t-value ——-------—--——-
Kurohime - 2.27 2.47 2.24 2.94 2.16 - 2.81 3.53%x 3,29% 2,18  5.04%*
Inekoki - 0.21 0.69 4.91%* 0.00 - 0.48 0.66 4.07%% 6.80%%
Hase - 0.96 6.55%x 0.24 N 0.29 4.92%% 7,89%=
Kitaaiki - 3.78« 0.66 = 5.03%% 7.56%%
Usuda - 5.45%¥ N 0.40

Motizuki - =

* 5% significance level % 1% significance level
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K30 & 5 &, FAHDPEFERIBIMOMS & HRFEO/NEVT EHh S, FIMEIZIFFE UM
DRIEL BAERENSONBEA > bOD, AMX D KX LHEOMDRIETHERENA OH
7o BUTRRS EOMEEREE UEEEATH, HAOHS EHERIC H~BIERKEIMEW C &
oy RGN R BORA EEZ SN 4 IEAEE SR USRI TICH 2 & 0 &
AlE i,

(2)  db#EEHR Ak B o g

REF EF CORIEAMIC S S0 2 EEERBOMS LS E A7 (F—31), HHI&#HN DMK
S FHIFERIENRER CTh D MBS Oh TR /NS SEGFERIEER > TV, ok
FRTNSHHSE D VT HOMS S RELEEF - TOIc/n, TOWMS &t 345 &0
BT D AEDED SRt

31 AMEEMBAA STV ORFEA (10.5cn) KHIF 3 ENERERFEELED
MR e
Comparison of average year ring width and specific gravity between stand
locations in Hokkaido.

Average year ring width Average specific gravity
Stands Kitami Shibe. Kikonai Urakawa Shizu. Kitami Shibe. Kikonai Urakawa Shizu.
6.4 4.9 6.3 6.9 5.3 0.387 0.440 0.392 0.358 0.382
--------- t-value ------ -- t-value ~------———-
Kitami - 7.59%% 0.30 1.75  4.68%% - 14.72x% 3,02 2.02 2.03
Shibetsu - 4.01%x 6.75%x 1.60 - 5.30%% 10.71%+ 9.18%#
Kikonai - 1.75  3.14x% - 4.40%% 1.61

Urakawa = 6.32%% - 3.92x%
Shizunai - -

% 5% significance level *x 1§ significance level
Note: 1) Data from KOIZUMI.A, UEDA.K and KATAYOSE.T(1987).
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~ B HIERIE A X WIS S - 7o, JLEBEOLRIRHHN OSSO & 51, B T BRI
EDORLBVWHKSOKEREEEFEOREREBREF-HL TV 30N L, hodks TlREE
LDEMNIR->XVENTV S, /MRS @ XN EH oM BEETFEAMSTHD, FHFHNO
RO ISR 2 MMy Th 5 L LTV AN, LEEADOKROMICA SN ZRENHOR SN
TR, BESESOBEICLIEVR EVHRAIZS VR EL N, LIt -> T,
EIy Lo B E o MRICE U 5, JbiE oM o A EHE LRI T
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Comparison of average year ring width of boxed-heart squares

between localities in Hokkaido and Nagano.

(Hokkaido)
Kitami  Shibetsu Kikonai Urakawa Shizunai
Av. 6.4 4.9 6.3 - 6.9 5.3
(Nagano) = ---mmmmmmmmmm—m—em t-value ———-—————mmmmme—e
Kurohime 3.9 10.23#% 3.89%x 7.50%%  11,94%% 6.00%%
Inekoki 4.4 7.53%% 1.72 5. 78%x 9. 96%=x 3.66%x
Hase 4.4  7.89%= 1.97 6.93%%  12.73%x 4.42%x
Kitaaiki 4.7 4.72#%x 0.60 3.43%x 6.05%* 1.82
Usuda 3.0 9.19%x 5.03%x 7.95%x  12.98%% T.49%x
Motizuki 4.4 6.25%% 1.47 5.47#%  10.14%¢ 3.42%

x 5% significance level.
%% 1% significance level.
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3. H 5 YMOBEMIES X OBMEEE > W TR TRV, BubfR & RAREFERE L OB
FRITD O TIRRRMER, KBS & i EOHBIRRS A S, Rt h 5=V DX S IKEMA 5
Kokt N OBITHEAT, BOMBEE 2 oo BE 3. BRI RE(EEINE O, Licn-
T, COREHEEY S < v EFHBHOMEDEWEA L L THELNEREEZ SN 5,

(1) TR O b5 R o HLE
% 30 EHEANMAEO[ELEOMEFERERL TV 5, HENEEOR VMK L LTH
. FAEBLCEAD IS D, FDfEI20.509~0.568TH - 120 TI/NSBEEDOK &
LT, EABXCIHEAD 3HSHA SN, % OEIF0.466~0470TdH - 7o, K[FELED



52y OMER Eo b oiEEiiTicBE T 2 e

BT, BIECNS 27 V-7 IKBTAMDETCEERENED S,
(2)  dtHEEHIE N O IR O LB
JEHREHIE N ORI B 1) 2 KECILE OMEEE O R, Z—3lIKRL iz, itk B
&L IbEEOMAANTHRES R S B MW (FERiESRN LROMS RGN E TR KR 2R
Ly BEOB S L OHA oMLy TR EIR/NMEEZR LI EM 6, TN D 25 & oy
R DSPEE I P E R AR D 5t
(3) PSR O MR o Heig
JbigE & R EPHE A T O M TSI E O P E o ik 2 3l A 7o, i B 0 2 {0
WAV HRELEE A5 &, [EHENSLLE & HIRHIE W ED M 23 ks < ik L5l o 1 #H45
DATHBDIc L, EHFBTRER, AABLUVEAD IHNTHD, LOEEOHBHS
SPHSELENSVEZ RS L) TH - 1,

#£-33 ASTVLEBEA (10.5cn) KRBT IKEHEDIEE Y
fT 50 heAilnd o
Comparison of average specific gravity of boxed-heart squares
between localities in Hokkaido and Nagano.

(Hokkaido)
Kitami Shibetsu Kikonai Urakawa Shizunai
Av. 0.454 0.543 0.483 0.437 0.468
(Nagano) ~ —mmmmmemmmmeeooeee- t-value ---------------——-
Kurohime 0.509 7.21%% 3.68%% 2.20 7.09%x 4,73%x
Inekoki 0.476 2.61 6.50%% 0.51 3.31% 0.80
Hase 0.470 1.95 7.35%% 1.04 3.06% 0.22
Kitaaiki 0.466 1.12 6.12%x 1.24 2.52 0.19
Usuda 0.537 7.59%%% 0.47 4.20%% 9.30%% 7.04%%
Motizuki 0.568 11.92%% 2.22 6.95%%x  12.74%% 10.87*x

* bY¥ significance level. #** 1% significance level.

EEEDZDORGE THIERT 5 & YEEESEWHEZR L gl Lhl s & RETONEE
DEWVE OS] & TREBEKE 1 B TESBD Lh, o, EFTOEWHEOMKS & L5112 KR
CILHEE OB VDM Eid. T EEKEL % TEDH S LMD LN (F—33),

—fRic. [ECHERBERIBEEEEDOH 5 EBHONATWS, bbb, WHERICIIEOMH
BARAR S A S, WIS AKEL B2 EGBELBE NS LEENAEHAICHZ, COLI T, &
EhEE RTG53, B UERETCOMOERE KR O&VWEHELEYINIEE LI
Vo ZIZ T, JbHEEDOERE LT/NRS 2 oBEROMUCSES 2020 OBR & MMA 7z, S
5B DO60EE S 5 <= YK EFIETOSMELED 5 < v B X CHIROIEED 5 < vikr 510,
SemvFFIEA &M L, KELIREBICTE - 7of8. PIOFiRIE. SUzthE, dh s X o+ v
TRBAERD . T, 1T RRSGHEHBICEKS W ZBRE LT, GBI ™ olIBBE+
HLEEHD S OBRZMA 72 (F—-30), 72 L. TOERRISSmLFEMAMTH - /oD T, 10.
SemCHFIEMAM & 0 BT WERS OME 2 /RT &0 6, FIRIE. JEZHES K OsREMEES
EBOTPRPRIE B EBTFREINLPBENCMA 7o IhooItimEER &R (Bl
OERHIEFICED ) 0B ERVT, WO FRIE &K E & OBFRERD 5 & (K-
46). R E U TH S ICERIEN K E 32 LR HEOE /NS 11 5,
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£ hovviimEdAks (B FE. WIR) » 500
EA (10.5cm) RS (Fil) LFEA (8.5¢cm) @
PHFERE,. FHSEILE. By VRERUHITHRE

Average ring width, average specific gravity, modulus of
elasticity in bending and bending strength of boxed-heart
squares(10.5cn in Hokkaido and 8.5cm in Fujisan).

Localities No.of Mois. Ring Specific MOE MOR
speci- of width gravity
mens cont.

(€3] (mm) (g/em®) (t/cm®) (kg/cm®)

(Hokkaido)"’

Asahikawa N = 5.8 0.45 64.2 346
Shintoku - 15.0 4.1 0.50 88.5 448
Urahoro 8 14.1 6.7 0.43 69.3 384
(Yamanashi)®

Hujisan 15 14.0 3.1 0.55 104.3 488.7

Notes: 1) Data from TAKAHASHI,M.,KAWAGUCHI,N(1986).
2) Data from NATORI,J(1979).
3) - : Data unknown.
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K—46 digE. RENHAS YR TOFERBLRELE & ORRFR
Relationship between year ring width and specific dencity
of sampled stands in Nagano and Hokkaido.

O+: Hokkaido, <CA: Nagano

LpLl, N7 v FRARZVWHOOD, FRBOKE 27 V- 7R3ILHRE, MBIV -7 3RERE
LWV XBliETE 30, | UEpR Tl s RF bR EVWRAONKTWVWE S TH -
oo dbifEiE & BB HUSAIc BAERIERE Y T3y, mEREERORR RS L CEROZE DR
EERIT-1ETAH, BEBRERBEDONE L - (FR—35),

JLiEE DS T O BRI

y=—0.03x+0.64 R*=0.5696
L.y [REE x: FRIETH 5,
EBOMyIc oW T,
y=—0.04x+0.65 R2=0.3470
TH by, MHIROWSD % 5D - BERRRIF
y=—0.03x+0.62 R*=0.5613
Lot
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X-3 FRBELIEHLECOILBERVEFHEO —DOEEEROEORTE
Comparison of regression line A(Hokkaido) and B(Nagano) in relation to
year ring width and specific gravity.

Sum of Squares,Products Deviations from Reg.
Source df =x* Sy %y? Rer.coeff df SS MS
Reg. A 7 6.57996 -0.139110 0.00974 -0.02904 6 0.004194 0.000699

0
Reg. B 6 2.78857 -0.10001 0.01038 -0.03587 5 0.006794 0.001359
11 0.010988 0.000999
13 9.36852 -0.29112 0.02012 -0.03107 12 0.011079 0.000923
Between Reg. ! 1 0.000091 0.000091
Total 14 21.65730 -0.56362 0.02617 -0.02602 13 0.011500
1 0.000421 0.000421

Comparison of slope F=0.000091/0.000999=0.09 no significance
Comparison of height F=0.000421/0.000923=0.46 no significance

D.65
2.6 i
.6 v v v
Z X ox Y wi o
% 0.554 \m;x+ & ve' O
j
o X A SU <
B ag- O¢
© 9.5+ e a8 o
= E oy
8 Q& 0 BT, g
2 0.45 s + ‘Eﬁhﬂ““ﬁﬁamﬂﬁ
“ a8, o
+ + 8 A
8.4 a o
0-35 1 T +| % 1 '13

Year ring width(mn)

E—47 REFORFIISIZIVFEAMOERIBESELE L OME
Relationship between year ring width and specific dencity
of sampled specimens in Nagano.
[3:Kurohime, + : Inekoki, O:Hase, A:Kitaaiki, X :Usuda, V :Motizuki.

T8, KO 6 HD TOLRFEAMIITIAICOWT, HERIEE K HE & ORI% 4 B
RAEYTEDIET S (4T,
y=—0.02x+0.58 R’=0.1616

£-36 HAITYRBHEALXHNCOERNERIBLIEHELD
BROEBRMERTE
Analysis of variance for regression of year ring width
and specific gravity in Nagano.

Source DF 88 MS F
Explained by reg. 1 0.04527  0.04527 21.227#¢
Unexplained by reg. 110 0.23459 0.00213

Total 111 0.27986

#% 1§ significance level.
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PEL N, FROGEELEARET 5 L EBKE 1 % THEEE LD (E-36). LFFEANTEICS
51 2 SEESERIE & S E ST REEEO B B T E DN ST,

DL E#s 5[ UAF B84 B # 2SR e o BB IR 3V EED 5BV D EEZ ST,
B UARBR IR & B o M3 5. 4ERRIRIC & 0 2 B RO BRI OB & & CRMEO R &6 13
BELTH B ESEAZS T EBRHEOZVIA I Y MOBEICEEERELTRVIENELS
TH oty HES U 3 R FHOMKIC & BERIBOEA EMBEOELER L, FERIEILEW
A BHEROREEESENL TS 20D LT &y £y LB 2RBICO VTR
IR 155 S BEORDHEA SN, TNEEE L THMEORD LS bDE LTV,

RS 60 . ATy oEARs B — v OIKEE L FEBECH®RY v SIREUS S OME L
OBEATHFE L. 70— YBTEEL S 5 cnPIF D core wood THEHiE® & URHERERE
BICERRD SNz E LT 20— VITOREDEVE XUHMOEREOEVERS2IC LT,
CORBEERA LA T A FESRTABMETEELENTVS I Eh o, BMROBEES
KEVWC EETRTEbDEER T, SROMEL LT, 70— Vit 2EARKOEV LR
BEB L UOMOBEDOEVEOHRFPNELILS D,

PlE. ©CToOBER. DMEEAMOWTE I > 2ERTE, TLAARREDRRRHDE
WAREIREAEL 515 T, COT L SEFICHAIBEOM ZREN L VD, THED
b AL #5E T A RIEAS BRI X W o, FRIEOEVIC K M OBENRE - TVEHDLEE
% ohtr, BRI H~IEHEE O RFRIEIK X 5 e d K KB HER/NE CRBHRNICS - 72

4. HIFVY Y ITHRE

ERMOBERES A 5 FTEESERE LT Y v 7R (MOE) ¥ & Ui B
(MOR) 3% %o MIFHRE 3EAMRBRICH O THOBIESHIT L ORI L » TREERT S
AL H 0Ly BT Y 7 ERBEMOIcbAaIc SERET 50T, MORFADOELEERY
LW, & BTy b AKESE LT Y SRR E QBRI OV TER, B0 N T =Y BERORE
s DRV I HEMEGESRY shnw T & WBMS, RER, BLUT I ToOliE
FED BT b DMSIEFAM OMITE E T OBMEERAE F O 15\ oD EMNA OER > IR T H
36D 2D bEAKES L MEHEEIC O L TORZITOEM > 7o CUF, BRI
SVTHEHETH %),

£-37 EFBMBHASOBSTYLEEA (10.5cn) K BT 38T Y v FRERTHITRED
by adisfad
Comparison of modulus of elasticity in bending(MOE) and bending strength(MOR)
between stand locations in Nagano.

Modules of elasticity(MOE) Bending strength(MOR)
Stands Kuro. Ine. Hase Kita. Usuda Moti. Kuro. Ine. Hase Kita. Usuda Moti.
92.6 77.9 90.2 98.6 104.6 99.9 412 408 370 424 457 477

————————— t-value t-value ----—--——----
Kurohime - 3.24% 0.55 0.51 1.80 1.33 - 0.111.28 0.32 1.13 1.68
Inekoki - 3.44x 2.66 5.02%* 5.20%x* - 1.34 0.50 1.52 2.01
Hase - 0.12 2.77  2.39 - 1.46 2.31 2.79
Kitaaiki - 2,29 2.07 = 0.83 1.19
Usuda = 0.78 - 0.46

Motizuki - -

% 5% significance level. #x 1% significance level



H 5y OMER ED 7 OB 4 5P

i L ot Ehisic 317 2 HEWSD O ORIE A M O FERM iR o Bk Al O T HiikET
TN
(1) RENRBHUIRA O O Hig
SRS Y v 7R (2-26) 2RO TSROl EHKS . (£-31. EFOKS
TRIEOMT Y v 7R &R S ENMETT o) TH - ffthid. RTOKS It/ afll T
Hoto
L7ci-> T, FiZ DA BMOMsy L EEBENBD S i,
(2)  dbAg BRI DRl D s
EFCBT 2 LEICX D, /NRS @ OB E R WTH T ¥ » 7 RE O 8] L
At (F—38),

£—38 d@mEEMsON STV OFEA (10.5cn) KBF3HITY > VYBRERCHITFTHED
b il
Comparison of modulus of elasticity in bending(MOE) and bending strength(MOR)
between stand locations in Hokkaido.

Modules of elasticity(MOE) Bending strength(HOR)
Stands Kitami Shibe. Kikonai Urakawa Shizu. Kitami Shibe. Kikonai Urakawa Shizu.
69.3 88.1 92.0 68.5 80.0 347 404 399 328 374

————————— t-value t-value --——-----—--
Kitami - 8.28%x 6.62%x 0.28 4.62%x - 6.23%x 3.79%%x 1,63 2.76
Shibetsu - 0.83 4.93%% 2.56 - 0.26 4.75%x 2.22
Kikonai - 5.99%x 3.84#%% - 4.60%x 1.67
Urakawa - 5. 44%% - 4.08%x

Shizunai = 5

+ 5% significance level % 1% significance level
Note: 1) Data from KOIZUMI.A, UEDA.X and KATAYOSE.T(1987).

JLEBEOBERTIE Ty v VR EE X D RREVEETN - T b, fIToIbE &R
ZIFT70t ef TH B DTt Ly B A AB L TENOMS 1380t/ at A L TH - 12, NIIE L @0
(FAHREEIEEE D H1 T < v LFFIEA T O B ¢ SEAERIE4. 6o, SEEMT Y v SR
6.9t/ at 22 THED. SRS @ iE, FUL ST 5 <y RTOLFEAM T, SHEERIRT.
bmm, FEAT ¥ v S {RET8.Tt A IE TV R, I HDEIR/NRS OERHCEWEZ/R L TV
=,

IR S 6D DIE WIS IR TR, MO OEEERIOZDORE R SONEFERNED 5
7.

(3) MO v > 7 RE D kR D M

MASEREHNT v v RO B ER &b o ik (R—39) TiE. S i dbiigE Oy
TR, WrBLUBNO LS BEFOKS L 0¥ v 7 FREOBEWEOKS . 13 [E CE
ODEBOMZERVTHOEFOKRS EOEIcBEBERENRED LN, LAL, JITiEH AT
REORL MR coMomELREEL S5 ETH B0, B UFRIECIELLE L ETOM®
B T EBR A 2150,

T ¥ v 7 R EM OBETH 2 [ ED - DK LE & BIEME D &b 2 FiGiE1s & & BERT
52 ERELOWMEDND B,

a, fEERIR & dh v v SR E O BEGR
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®—48 dtEE. BENASIVYHI TOEHRIBLHITY > JREs ORMRFR
Relationship between year ring width and modulus of elasticity
in bending(MOE) of sampled stands in Nagano and Hokkaido.
O+: Hokkaido, <OA: Nagano

£-39 ASTWLRKFEA (10.5cn) BT 2Ty IRBodtiEE:
RHOMIBM LB

Comparison of average modulus of elasticity in bending of boxed-heart

squares between localities in Hokkaido and Nagano.

(Hokkaido)
Kitami Shibetsu Xikonai Urakawa Shizunai
Av. 69.3 88.1 92.0 68.5 80.0
(Nagano) =~ =eeseeeedbeane t-value ~——----——--->->—-
Kurohime 92.6 7.96%% 1.11 0.11 5.28%+% 3.48x%
Inekoki  177.9 3.06% 2.66 3.22% 2.84 0.81
Hase 90.2 7.50%% 0.54 0.43 6.75%% 3.96%
Kitaaiki 98.6 5.4T%x 0.30 0.45 5.70%% 3.26%%
Usuda 104.6 8.71%x 2.96% 1.95 7.44%% 6.38%x
Motizuki 99.9 9.06%x 2.54 1.57 8.71%x 6.90%%

% 5% significance level.
*x 1% significance level.

K —-4813EHE 5 @0 okl b A fdbiEfs L. ELIIOBREECRFOMKRDITOV
Ty WO EXIERIE & T ¥ v 7R E OBIRERIR L bDTH 5, W& ORIRIZADHEA
BB S 5 C N FRENO T, MHMBROKIICZNTNEROFRNEZLTEDED
A, dbEEIC > VTR,

v=—6.75x+116.66 R*=0.3564
ferr L.y B Y v S BREG o). x  MOEEERE (m) TH S,
EBFOWSSIZ 20V TR
y=—10.20X+134.43 R?*=0.5297
BEZ 5htze 7 CRRBROBIRERS & SRR ERA NI P ERE LI EC
2. W b EEED SN - 7o (KR—40)o L7zhi-> Tl O MY ER & 2T —FE L
THEBEIFREY TED I E T A,
y=—8.58x+127.64 R2=0.6568
BELNT,



#5=y OMEN Lo 7 0TI B4 BT

INHDT EhS, HIROMS DM ¥ v 7S REOEVI, FHIEOENTOH . Fif
EOREBILEBEOMRD THHF ¥ v VY FZEOEFOMD TP R/NE WERICH 5, #2.38
AR CERIETHNITZER Uiy v 7R AN A TH 5 9,

F-40 ERBLBTIYCVRECOLBERVEBRBO —S>OELRBOZORE
Comparison of regression line A(Hokkaido) and B(Nagano) in relation to
year ring width and modulus of elasticity in bending(MOE).

Sum of Squares,Products Deviations from Reg.
Source if Zx° 2 Xy Ty? Rer.coeff df SS MS
Reg. A 7 6.57996 -44.43970 842.23000 -6.75380 6 542.094000 90.349000
Reg. B 6 2.78857 -28.45340 549.25000 -10.20360 5 258.924000 51.784700

11 801.017000 72.819800
13 9.36852 -72.89310 1391.48000 -7.78064 12 824.326000 68.693800
Between Reg. 1 23.308600 23.308600

Total 14 21.656730 -185.74400 2427.81000 -8.57651 13 834.777000
1 10.450600 10.450600

Comparison of slope F=23.308600/72.819800=0.32 no significance
Comparison of height F=10.450600/68.693800=0.15 no significance

RES 02 o/NRE 60 3 RBEARLE LRMNPREOH 5 < vEFEHVILEE
IZB 1) B EREAERK 3 » B SR Y v RECEIE U 2o sSS, MTERIcE B8 AN
oAl rFrOoATH -t TOTEDLL, BETEMZZNEFNORBHICB VT
ERXREORZAERERZT 5 Eick > TARE L TV 3 BEHNFEORFIEREZ4L LT
WEH T EMBRRE N, HHERICE > THRE - MEL DIRRKZLEHTIE2HE L, &
fos MRS G0 3 5 = EEOISEARRREN T, MESEREH®RY v 7R Ol
DOHB (r=—0.28) WEEKIE 1B TAD LN EE2HE L 17,
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E—49 REOMFICEITZLFEAMOERIBLBIT v > 7R s OBIE
Relationship between year ring width and modulus of elasticity
in bending(MOE) of sampled specimens in Nagano.

[J:Kurohime, + : Inekoki, O :Hase, A:Kitaaiki, X :Usuda, ¥ :Motizuki.

EEFED 6 M50 5 OLEIEAMIIIAZE VT, FIRE & dF v v 7 HB% & OBERIcER
ElipzYTEORETLics 2 AR 49, R—ALTRT &5 K[EAROFEEWISED S, B
K

y=—9.47x+126.43 R?=0.2064
TH -1,
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F—41 BSTVEBRBORSEM COERKIE LTV IRE
L ORIBOHBMBE

Analysis of variance for regression between year ring width

and modulus of elasticity in bending in Nagano.

Source DF 88 MS B

Explained Dby res. 1 10606.67808 10606.67808 42.713¢*
Unexplained by reg. 110 27315.72192 248.324745
Total 111 37922.40000

% 1% significance level.

b. KEHE LT Y v IR
FUSEOMOBATH, EEREO RN 21t & BT ORI <l v v 7 REICES
FHoNELERET L
B —50 3 KL E & iy v SR E ORIRAEER S 20 o &R E A fodbiEERsS & &
B (S UEEEE8) OB VWTRIRLEZbDTH b, XiclbE ST v v 7R &
. BHS A I EOMBMEERNSH 2 T EMBNN B, £ T, BIHERU &5 &2 OHIEEICE
PR RA Y T T, ILHEIC DV TIES
y=237.03x—34.06 R:=0.6500
tZ L.y Y v OB G ab), x JEHE (g al) TH S,
EFic>0TiR,
y=186.26x—1.00 R*=0.6557
TH -1

MOE(ton/cm?)

T L T T

053 8.5 @ 0.57

0.43 ' B8.45 @ 047 = 0.9 = 9.5
Specific gravity

50 dbiE. BREJASI YR TORELE S8V > JRe OMR
Relationship between specific gravity and modulus of elasticity
in bending(MOE) of sampled stands in Nagano and Hokkaido.

O+ : Hokkaido, OA: Nagano

AR R O EIREREE L CREROZORELEIT- 2L TA. VTN bEFRD SN
ot (F—42), 22T, 2BRE—EL CEREFREATED S &,
v =257.78x—40.90 R*=0.7163
-7,
AITEAE RIS & FRE. [8] U K E 2 H oM T d huid it ic Btk < |/ L v v 7 {f &%
o ETilanis,
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K42 [EHLEBLHITF Y I/ RETCOLBERVEFHEO - DOERRFEOEDORE
Comparison of regression line A(Hokkaido) and B(Nagano) in relation to
specific gravity and modulus of elasticity in bending(MOE).

Sum of Squares,Products Deviations from Reg.
Source df =x° S xy Sy® Rer.coeff df $S HS
Reg. A 7 0.00974 2.30957 842.23000 237.03200 6 294.787000 49.131200
Reg. B 6 0.01038 1.93356 549.25000 186.26000 5 189.104000 37.820900

Between Reg.
Total

11 483.892000 43.990200

13 0.02012 4.24313 1391.48000 210.84200 12 496.848000 41.404000

1 12.956500 12.956500

14 0.02617 6.74561 2427.81000 257.78400 13 688.901000

1 192.053000 192.053000

Comparison of
Comparison of

slope F=12.956500/43.990200=0.29 no significance
height F=192.053000/41.404000=4.64<F,(0.05)=4.75 no significance

JhHEEM TFERIEAS R E W T & L T, K[EZLEESER I AL/ s OEEEICH 5
DT, BFY v MR L/PNESVWEEZRT LD TH - o

159
148
132+
129+
119
100

MOE(ton/cm?)
2
1

0.35 ' 0.45 ' 0.55 0.65

Specific gravity

R —-51 REFOMKSFICHFZ2OFEAMOIZLE LTV > JREEOMR

Relationship between specific gravity and modulus of elasticity
in bending(MOE) of sampled specimens in Nagano.
[J:Kurohime, + : Inekoki, O :Hase, A :Kitaaiki, X :Usuda, ¥V :Motizuki.

EFHig o 6 o0 50 LFEAMIIIAIC > WT, KELE LT ¥ v 7R E OBFR
CEBRRLE S TR 5 E (¥-5D. kMBS N,
y=242.83x—34.35 R?=0.4352
BFOEEROKRE TOERKE 1 K THEENED ohic (K—43),

E—43 AIVYRGHMBOKSHM CORLLE LT Y >V FREK
L ORBOEREBE

Analysis of variance for regression between specific gravity

and modulus of elasticity in bending in Nagano.

Source DF S8 MS F

Explained by reg. 1 16503.95062 16503.95062 84,76%x
Unexplained by reg. 110 21418.44874 194.71317
Total 111 37922.40036

*x 1% significance level.
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5.

Dbk &> ichd ¥ v 7R S FRiE S L CREHE E BRSO H 5 T L 3b A - Fohi,
BREME DS TRSKELEO L PERIEL D &GV ERNICH - 72,

B (PR
— R FEARM O H TR M I A S 1 B HiTRM OfEEEREE (DfeARD) 2& 2o Ofi-o
HRBERICE > THEEZT 5, Ml @ P2 Ll 00 3, SPGB L THiic L 2R
B0 FHREOEHOFENPBER IS A LE2EDTVE, BRES W (i L mEMED
BAREE~. HioEmshEL2EY, HIcMOE, MORDEAE{EL LTWE T & 2L, L
L. BLA2EG DM TR ERRBM MBI EE QA/NS W icdic, HORLENTACHICE S8 62,
¥ 1o, fEERIC > W T H, MFIEAM BV L THEOETH RS —EILE SN D, Fo F
D& L BEHREEDBRREDONLE WY @, INLOREL SHIPHEENEOREEEZ T
KHERECPRGHEEOBREA L ENTEL EEZ, EHTO 6 M 5 DLRIEAFAMIC
it Ui B 2 RIE Utc, 58, IbiBE0ER . /MRS 02 o&RHIT L - 712,
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S SERHN R 13 328keeof ~404kg ef D EIFHIZ B - Foo
HoMHE T3, BmEEOKVILR & O 2 KB hos & IENEEEZENED SNl
COEERE., Y v IR TORBEREZIE LU TH - 1,
(3) i IR O HIUSR D Hl
Jb#EE B L CEFHIB O OFE T EEEO K TId (&—440. RIHOIT ¥ v 7R
DHBHER & IZFH URER &5 - 1o,
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Comparison of average bending strength of boxed-heart squares

between localities in Hokkaido and Nagano.

(Hokkaido)
Kitami Shibetsu Kikonai Urakawa Shizunai
Av, 347 404 399 328 374
(Nagano) t-value

Kurohime 412 4.43*% 0.37 0.38 2.98% 1.62
Inekoki 408 4.73%x 0.24 0.37 3.89%+ 1.98
Hase 370 1.60 1.70 0.96 1.64 0.19
Kitaaiki 424 4,61 0.86 0.84 4,02%% 2.36
Usuda 457 6.474% 2.24 1.99 5.68%x 4,02+
Motizuki 477 7.53%x 3.03% 2.17 4,91%x 4,05%*

% 5% significance level.
*x 1Y significance level.
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a. EughE & ihi s

JL#EE & R OSBRI 2 EiRiE & i RE & ORIR S 5 7R L (K—52), BT ¥ v 2%
BEFRR, AL U CTHRRIEIARE < 755 & A E 1K < 72 2 HAINED b, 72
C - fmie T s s o0 i1 SREE M I MR 75 2505 5 2 & B B 7o 3b. dELHRE O#4) & ETF ok
A2 CERREYRAZ S TE D, [BREHB X CREOZEDKRE LT - 720

MOR(kg/cm?)
SEE8EE§S8¢88¢8

3 5 1
Year ring width(nm)

R —52 JtiE. REFHH S VYR TOERIEE/IFRE - OBIR
Relationship between year ring width and bending strength(MOR)
of sampled stands in Nagano and Hokkaido.

O+ : Hokkaide, <A: Nagano

Jb#EE It LTy
y=—30.11x+553.37 R*=0.5653
72720y ihrmE (kg o). x o SEEERE (m) Th 5,

o LT,
y=—234.08x+569.20 R*=0.3057
TdH -1,

R4 FRELHTFRECOLBERCEBHREO —SOEBEAROZOBRE
Comparison of regression line A(Hokkaido) and B(Nagano) in relation to
year ring width and bending strength(MOR).

Sum of Squares,Products Deviations from Reg.
Source af  Zx? S xy zy? Rer.coeff df S8 MS
Reg. A T 6.57996 -198.10000 10549.50000 -30.10650 6 4585.410000 764.235000
Reg. B 6 2.78857 -95.02340 10755.70000 -34.07610 5 7517.720000 1503.540000

11 12103.100000 1100.280000

13 9.36852 -293.12300 21305.20000 -31.28810 12 12134.000000 1011.170000

Between Reg. 1 30.862300  30.862300
Total 14 21.65730 -665.97700 32618.00000 -30.75060 13 12138.800000

1 4.794920 4.794920

Comparison of slope F=30.862300/1100.280000=0.03 no significance
Comparison of height F=4.794920/1011.170000=0.005 no significance
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Relationship between year ring width and bending strength(MOR)

of sampled specimens in Nagano. . :
i 5 ” PN o v w AP of sampled stands in Nagano and Hokkaido.
O:Kurohime, + : Inekoki, O :Hase, A :Kitaaiki, X :Usuda, ¥ :Motizuki. Dl+: Hokkaido, OA: Nagano

Relationship between specific gravity and bending strength(MOR)

£—46 HITYVEBHBHOMKSEE COERIE L BITRE
L ORIROERERE
Analysis of variance for regression between year ring
width and bending strength in Nagano.

Source DF S8 M3 F

Explained by reg. 1 199889.2663  199889.2663  21.294%%
Unexplained by reg. 110 1032580.7340 9387.0975
Total 111 1232470.0003

*x 14 significance level.

Jt#iE B L UEFRHIB OS2 S0 kREREZRD 12 ETH, RO K S ITE -1
y=—230.75x +556.49 R?=0.6294
BB 6 #40h & OEEAMIIIRORITEE 2 T, FiniE & i s s ok (K-
53) IKEBERR AU TIRD I ETARADBE SN,
y=—41.09x+584.19 R*=0.1622
RO EEEOKRE TRE—ACITRT LI ICHRKE L R THARLL - 15
b. KT & RE
It L BHOZHMIcoWT, FESEEE L HTRERE ZRR L2 E A K5I
T EERE - 1o AAOMER E L TREHENAZ VE S EEHE bR E VEENCD - T
B U &2 i itudaic Eiaa a8 T e b 2 A, LB LT
y="700.06x+49.29 R?=0.4527
ot Us v BUERE (kg o). x: [EHE (g a) TH 2.
EFicxd LTl
y=2887.69x —19.69 R*=0.7605
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4T [ELHBELHITFARAETCOLBERVREBHBO->OEZAIROEDORE
Comparison of regression line A(Hokkaido) and B(Nagano) in relation to
specific gravity and bending strength(MOR).

Sum of Squares,Products

Deviations from Reg.

Source df Zx* Zxy Syt Rer.coeff df S8 MS
Reg. A 7 0.00974 6.82117 10549.50000 700.06000 6 5774.280000 962.379000
Reg. B 6 0.01038 9.21509 10755.70000 887.68900 5 2575.610000 515.123000

Between Reg.

11 8349.890000 759.081000

13 0.02012 16.03630 21305.20000 796.84500 12 8526.830000 710.569000

1 176.942000
Total 14 0.02617 24.30420 32618.00000 928.78900 13 10044.500000
1 1517.700000 1517.700000

Comparison of slope F=176.942000/759.081000=0.23 no significance
Comparison of height F=1517.700000/710.569000=2.14 no significance

Thote THH 2 200FAICO>VTHIFERB L UORRBRBOEDREEZB L&l
A, RSB L OCERRICBERLREZRAD OIS h - (E—4ATD. Lichi- T, Wil
oM EE2—5E L CEEREFRREZ Y TREH 5 &,

y=928.79x—50.11

PR Al Al

MOR(kg/cm?)

EEEesnssesg

R*=0.6921

MOE(ton/cm? }

dtimE. RFFH S T VHD TO/MITY > 7 REE dhiTHE & QMR

Relationship between modulus of slasticity in bending(MOE) and

bending strength(MOR) of sampled stands in Nagano and Hokkaido
O+: Hokkaide, <A: Nagano

K48 HIFVYY /R dTHEE COLBERTREFREO =D OEREROEDRTE

Comparison of regression line A(Hokkaido) and B(Nagano) in relation to

modulus of elasticity in bending(MOE) and bending strength(MOR).

Source

af

Sum of Squares,Products Deviations from Reg.

zx? Sy Zy? Ber.coeff df S8

Reg. 4
Reg. B

Between Reg.
Total

7 842.23000 2420.77000 10549.50000 2.87423 6 3591.660000
6 549.25000 1793.53000 10755.70000 3.26542 5 4898.120000

11 8490.780000

13 1391.48000 4214.30000 21305.20000 3.02864 12 8541.650000

1 50.873000

14 2427.81000 7638.28000 32618.00000 3.141616 13 8586.760000

1 45.110400

598.610000
979.824000
771.889000
711.804000

45.110400

Comparison of slope F=50.873000/771.889000=0.07 no significance
Comparison of height F=45.110400/711.804000=0.06 no significance
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OEWiIF Y v SRBIEE OBERTATEEERENE LTV VI EL L VWA T,

o

BRAEE & Hh Y v 2R E OB (R—56) T, WS icliZRIC & RBBGRL A S
(R*=0.7368)« % 7-MHISA < (E[0aE5Es & OFRER & IR Shidh - 7o (F—48)0

£—-4) ASTYRBHMBOMSENTCORELILE L HhiFARE
EomFEDOEBMERE
Analysis of variance for regression between specific
gravity and bending strength in Nagano.

MOR(kg/cn? )

Source DF SS MS F
Explained by reg. 1 272191.712 272191.712  28.50%x%
Unexplained by reg. 110 1050648.289 9551.348
Total 111 1322840.001
x% 1% significance level.
00 v
et %
v
600 KA
A o N
+Ht g X
- v
5% o +a A A [%KIJQ//
+x © v
409 A + & '3_ ﬁ"f‘gﬁ./ 3 " VV
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Specific gravity

—56 REFOMBICHITZOFEAMDOIRZHLE L dhFHE - OBMF

0.65

Relationship between specific gravity and bending strength(MOR)

of sampled specimens in Nagano.

O:Kurohime, + : Inekoki, O :Hase, A:Kitaaiki, X :Usuda, ¥V :Motizuki.

RIRN 6 4505 5 OLRIEAMITIAOREME %\ T KFCHE & #l B & oBafkic
EHIRRNEYTRDIE TS K-56), KEAME SN, BllOFEEEOHRE TIE>E 491

RETEIIHEKELIW TEREEN -1,
y=922.30x —45.67 R*=0.2104
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Development of tending techniques in relation to wood quality

improvement of Japanese larch (Lariz leptolepis Gord.).

Fukio TAKEI

Summary

I.

1.

Development of tending techniques to control the heartwood formation along the stem and year ring
width at breast height.

The relationship between the amount of foliage biomass, clear length and the vertical
distribution of the annual growth increment along the stem of Japanese larch.

The stem analysis of the Japanese larch sample trees was made to measure the
vertical distribution of the annual volume growth increment and basal area growth
increment along the stem. The curve between the amount of the annual volume growth
increment and the stem volume along the bole was nearly linear, and the same result
was obtained with the basal area growth increment. The two regression coefficients,
an Lvi for the annual volume growth increment and an Lgi for the annual basal area
growth increment, were determined.

(1) It was considered that these two coefficients represented the vertical distribution of
the annual growth increment along the stem.

(2) Using the Lvi and Lgi, it was possible to analyze the annual growth increment
patterns varying mainly with such conditions of the tree as the amount of biomass,
clear length, and the ratio of clear length and volume production efficiency of unit
foliage biomass in every growing stage.

(3) It was considered that there was the possibility of changes in vertical distribution

patterns of annual growth increment along the stem by silvicultural practices.

. The relationship between the vertical distribution of the basal area annual growth
increment and the heartwood distribution along the stems of Japanese larch.
The author obtained the regression coefficient Lvs for the relation between the
accumulated sapwood volume from the tip and the stem volume at each relative
height along the stem. With the same method, the author calculated an Lgs for the
linear regression between the amount of sapwood basal area and the stem basal area.
(1) Tt was considered that these two coefficients represented the vertical distribution of
the sapwood volume or sapwood basal area along the bole; there was a positive
relationship between these two coefficients.
(2) There was an inverse relationship between the coefficient L gs and the heartwood
basal area ratio at each relative height.
(3) With every growing stage, there was a large positive relationship between Lgs and

the volume production efficiency of unit foliage biomass.
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(4) There was a large positive relationship between Lgs and Lgi for the annual basal
area growth increment, except for large values of Lgi. Therefore, it was considered
that there was a good relationship between the vertical distribution of the annual

growth increment and the sapwood distribution along the stem.

3. Development of tending techniques to control the heartwood formation in the stem
and year ring width at breast height.

In paragraphs 1 and 2, the author reported the relationship between an Lgi for the
basal area annual growth increment and an Lgs for the sapwood basal area as an
indicator of the distribution patterns along the stem. Using this Lgi, this study was
made to get a silvicultural practicing chart for given heartwood volume ratios along
the bole and year ring width at breast height.

(1) The clear length estimation of the Japanese larch stands was made by using the
relationship between relative spacing (S,/H)(S:mean spacing, H:dominant tree
height) and S/H, (H.:clear length) for heartwood volume ratios and by using the
relationship between S/, and relative spacing(S,/D, D: d.b.h) for year ring width.

(2) Using the foliage biomass estimation formula, an Lgi estimation was made for
every clear length ratio class.

(3) Finally, it was possible to get a silvicultural practicing chart for given heartwood

volume ratios in the stem and year ring width at breast height.

II. The relationship between annual growth increment and spiral grain.

(1) The twisting angle variation type-A was found in about 59% of all sampled trees,
and types-B and C with unwinding were calculated to be about 27% and 149%
respectively. The mean number of rings in which the maximum twisting angle of
type-B was reached was about 4.46 from the pith earliest in all types.

(2) Type-A had the largest mean twisting angle through all year rings, and type-B had
the smallest spiral grain angle, and type-C was in the middle.

(3) No relation was found in B and C types between year ring width and twisting
angles, but type-A year ring width was related to spiral grain angles in the early
growing stage (3 -rings from the pith).

(4) There was a relationship between year ring width and twisting angles to a limited
extent in type-A, with large twisting angles through all year rings from the pith. It
was considered that the growth of type-A trees in the early stages was more
effected by site environment than genetic factors.

It may be considered that pruning of type-A trees should be adopted in the early

growing period to minimize twisting angles.

Il. The influence of tree growth on mechanical properties such as specific gravity or bending strength.

(1) There was no significant differences of maximum slope of grain between Nagano
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and Hokkaido larch stands except for in a few stands.

(2) Differences in mean twisting angles between Nagano and Hokkaido stands were
found to be insignificant.

(3) There were significant differences in year ring width in boxed heart squares
sampled from Nagano and Hokkaido stands.

Larger year ring width was found in Hokkaido stands. It was considered to be
because larch stands in Hokkaido had long day length in summer, and a long
growth period before dormancy.

(4) There were no significant differences between regression coefficients in relation to
year ring width and specific gravity in two local stands. It was considered that
boxed heart squares with same year ring width in two local stands had the same
specific gravity. There were significant differences in mean modules of elasticity in
bending (MOE) between Nagano and Hokkaido.

In the regression analysis, there were no significant differences in regression
coefficients in relation to specific gravity and MOE between two local stands.
It was considered that boxed heart squares with the same specific gravity from
two local stands had the same MOE and the same bending strength (MOR).

(5) However, it may be said that there were significant differences in MOE and MOR,

because larger year ring width in boxed heart squares were found in Hokkaido

larch stands than in Nagano.
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