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Fig. 1. Shape of branch
D : Dominant tree in 42-year-old stand of excessively
high density at Ikeda

: Co-dominant tree in the same stand
: Suppressed tree in the same stand
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: Open-grown tree in 43-year-old at Tkeda
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Fig. 2. Scheme illustrating branch length and
length from tree top
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length and length from tree up Fig. 4. Relation between vertical distribution of

@ : Open-grown tree in 43-year old at Ikeda (B)
O : Dominant tree in 42-year old stand of exces-

sively high destiny at Ikeda (D) D

A\ : Tree in 14-year-old stand of excessively high

density at Tkeda (G) A

% : Open-grown tree in 18-year-old at Oumu (C)
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the branch length and the diameter growth
during the latest 5 years period

: Dominant tree in 42-year-old stand of excessively

high density at Tkeda
Open-grown tree in 42-year-old at Ikeda
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Fig. 5. Relation between vertical distribution
of the branch length and the diameter
growth during the latest 5 years period

G : Tree in 14-year-old stand of excessively high
density at Ikeda
C : Open-grown tree in 18-year-old at Oumu
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Table 1.  Parameters of closing process of the hypothetical stand
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Number of Mean area Height begun Height at Crown width Crown width
trees per ha per tree to close closing limit begun to close at closing limit
i S, H, H Wi Wi
K=Y w7~y hRwY AT~y hRwY  AT~Y  hRwY ATV
Abies Larix Abies Larix Abies Larix Abies Larix
(4/ha) (m? (m) (m) (m) (m) (m) (m) (m) (m)
1, 000 10.00 3.70 3.61 37.06 29.39 2.04 2.01 3.16 3.16
2, 000 5.00 2.49 2.45 24.94 19.96 1.44 1.42 2.24 2.24
3, 000 3.33 1.98 1.96 19.83 15.92 1.18 1.16 1.83 1.83
iV
hR= S =10,000/i H, =857 HF =10.01715 %7
Abies ! B .
W, =0.64545,° w,, =877
At S, =10,000/ i H, =85 H; =8.13065%
Larix _ s =o0s
W, =0.6365>° W, =S

Abies : Abies sachalinensis  Larix : Larix leptolepis
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the hypothetical unthinned stands.
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MARZAL D, ZORE, BENISAIEEIIRN UERELZ T, FRISMERORHRIC LY, FEEED L
AT D, ZIUTKEL, X6 1R LIAAREER S 51 ClE, AREZEZ 7200 CHAIEIRE £ TED LRV,
ZOEEDI=-DOIL, FHMERTT /ML 2 THEITEHEE & Z 2 Hivd,

4. MBSO EEEOM ERET IV

/bR (1978) 1TSS DOFABHE T VA2 LUF O X D VTHNL T, R IATEND &, &HARD HATERIT
EREH, THRETPABIRIEARE <725, ZOHG, X6 ORIy L AR, BIEESIA BEIICZ
NENONEEZBEI LT, b EOHRLEICHASTT 2 b0 L LTEL,

WE, SHERES, DA AR H, OEEBRE TS T HAERNS, (ITE 7L T2 (S, #ord
MRS, 9358, MREROMBET

) AR (11)
PIJ(HI):ZI*PI(HI)
J

Z ORSHEEIIR Ok E T
p = )

g )epy (), (=n=w) (12)

(CEOHEE T D, FMBASHER, BBy 2R T Do Z OBRBAREIIIED RHLRESR SEELRE OBRBH O
FEAWVICHBIT 2 b DL EZIUL, S; WIORIRERZR U EBBREOMIRD S, sy LT

yU=F&£LJ (13)

Cur; _
TIT, O (HY) ARBHKITHROS, Aoy E FICABBMICSH D S, 5D 5 B,

CH I ZRIKEL%D S, Hoyd 5 oAk

LT 5, Dot VI DL, - L 2ITHE H OSERORN RS W (H) 358, SHEREET W (H =
CH i S 5 DERIZH DGO Ciz VD, 2T, BEUREAEETT 55560 9 -

3 05
Crizj = Cri (E_IJ (14)

J

Fiz, S, M5 SPAHIIEABE LRI L & 512,

1-Cyy; (15)
FARREY

(H —Hlf)+ Cui

ELTRDD ZENTE D, BHEMREE (6) RUTHAANT, HITs, HorOBEEROH ARG

Dy _ dHy yol-pm) (1

D,  Hg

=H=H) (16)

ERDLIZ,

5. MR ORI E T L OHEERTE

FAERET VT TN D &, (13) MTRLIZ X D ICBBIRESER SN TR Y, EAARIT
(16) TR LIS, BBHREROEMAITZS, ~EESND LT D, /I (1978) 1 IBBHFRE A BBHIC &
H 729 SIARDEHRPIRZTRT L O LEHAL TS, 16T, MAMToi s & RISy L1372 D



EREOHERSZR T, F-2 IHER L [F) UARGE P2 LT8O AR E T /L ONEE

—WROFEZEMSY TlL, IBEOARLEE Table 2. Comparison of the diameter growth of the yield

FRES L ORI RN OSSR T - X table (A. sachalinensisplantation in Hokkaido
D LCWBMINIT X TR, % Prefectural Forest) with allometric model in the
R ATV IR, BEAS case of thinning stand in same manner
SRR~ 2 B Z L B AR L TE Y LR IS A ERET IV
BFEMSS LIS LA, F2C, BIE Yield table Allometric model
IR TWD BEAMICRITS R R - oo - HERE AR
~Y NTHIHETAER) (1970) 20T, Age Average - A MK Estimated
VSRR ) OASE PR AT > 185 O B M . = No.of trees average d.b.h.
R AR T, AICHIT B b ) ?-b-}; Hflg)ht o)
N NTAIHETARRIS, 28 50 cng ?5 5000 1"1[“3
FHLTEY, MxtAEEET WX DK %5 18:1 10:0 1’ 519 14:5
AR OIS, IR AASK 20 164 124 1 e 71
Chfmzal (16) ITRA L CHEYER A 35 19.2 14.4 ’ 917 19.9
R, Fe21RUT, 30 AFAEE TIIARSS 40 22.6 16.2 774 22.1
KRBT ML B TRIED I A3k 45 238 17.7 679 23.9
HETHHD, LK, WEOZEITER 50 25.7 19.1 600 25.1

O BIVRL Y, IUHEFARR O TAE RIS D 55 2174 20.3 545 21.3
SIS ORIE LR OERR L ok 0 288 213 505 285

bDOTHD, WEoT, IHERDIEITHIMZOFEEER D ENTE, MMERET UL L FRIEN RS
HTUTEDZ &b, BBMREZ ER LIZBRET /UL R~ NIRZRBWCRSERZ PRI 2358, 24
HDHLLDEN) ZENRTEL D,

[EEERERIAER DT

AETI, RHIMNCO D ERMERIAEO FHRIFEEIR (1979) H3AZEMZ HBUINE— B EXZFH L TP
BU7=BD3 o5, —H, PERDG (1977b) 3R R -V TR O ERMERIALZ THI L T, /MK
(1978) | 3HtEPHEAR DA ERET IV 2 FibC, (EEDETERACH DM DAREE, MR ORRLEAT T
HHEART LI, BEEREERERD 2R bRt T DM ERET VAL, v ab—a v BT
T 5720077 L (SMSGL) #BI% L7,

I, TERS (1976a, 1976b, 1977a, 1977b, 1978) |IMEREBREREL L LCUA T2 M
LT, HEEMBIAKEZHEET 2% OMTEEIT-> TS, UA TNDHD/INT A—2—% R DT, HAik
IZE D b0 -7 (BAILEY fth, 1973) 73, PEWRS (1977b) OWFITIZ L D R OFIJERE & AERE L H>
OLIHICHEE TE D L) 0o Tz, v alb—ral « 5700 X I KB FHFRIC L 2 B ORI 7
T, B THLHERATELRERSH D LB BILD,

i) UA TV

T A TIWVGARD AR IR TROEND HDOTH S (HEE 1966),

m
a a7
0

x<r

PERS (1977b) 1Fa=b & LTUFORZEAANL LTS,



()= (e /)y - a)ple el 0] a8
x=ya k<

70 =(e/BYx/ b el eI2F) 19)

I Ta: yNEERAR b HEREDAOD 63%DELE ¢ @ gD ERT

ZOEEDVIEE (), TV (o ZVERS (1977b) 1LV RDTHD L,
c—1
B0) =1 5= ][ 2] bl

x\ (20)
= =y&B<
[;J g
ex“ldx =bCdy
bc
de=—gd 1)
1
ZZT (@21 EVx=byc et 1
. xc—l =bc—l [sz =bc_1y1—z
21) ITfAT D 1
dy = bdy : _byc —1d
-+ c
chy e
0 X —(x/b)cldx
E(x)=[ (C/b)bc_l etx/b)el
I/
© by (/e
=[5 (c/b) bc): ‘ ly
1+l —1
ZZTY ?)ch_le(_y)dy =T(c)
o> TE(x) =b1"(1+%j ©9)

—Ji, PNEEuE TS L, -
. V(x):j Boxz(%](i] eﬁ(wb)c}dx—,u2

1 e{—(x/b)c}d —u?

1

xC+
5

b

[iJrl]—l
:sz;oy" e’yafy—,u2

SV (x)=b? (F[l +c_02j -’ [l +%D (23)



ZIZTHIRS (1977b) 1XVA TNNGARD/INT A—H2—%LLFD L 212 L TR B EEHRNE LT,
x=d-alB &
E(Y /E()? =2/ 12 (24)
E(x)=d -
XD ES 2 x T D &
52y =E(x2)—E(x)2

S2x+E(x)2 = E(x2)

a

ﬁm%#}ﬂvbéa

e s?_4+)

Ex)? E()? E()?
AL ERD L ENET

) e Vo
E(x)z =1+(E(x)J =1+CVlx (25)
CVxiI x DEBRCH D, (24), (25) Anb

(a2 =1+Cvx?

ERO WA Sed &3 5L, ZiULS2xIZHELVLWOT

04 = et

OV ={l+a/E(x)fPcVd? (26)

WoT, FHERd , B/NERERS a BLOEROLEEHE CV,030h b e (26) K& HWT x DABRK

CVIHETE S, CVIIGL D COFITERIHESN TS (KEY, 1978b) OT CIIHLHT1&2HWT D
=FE (x) IT1 ThaERDD,

PLEOTFNECE Y, TA TADHONRT A =2 —5 R D Z LINTE b, FEEOHEICHT-> UL 18) K
(CEAPEONE 2 25 UC, EAPET L OMREZE L, 2AKMEZR LS 2 LI X BEAMIIASZEHTE 5,

i) UA TSRO E

BEIZUA 7 AREIER S (1977b, 1978), Mlilis (1977), ABLD (1978a) 12XV, A¥, v /%, &
T, RN CEOMAENTRLNTEY, WInbto/a@as 2 Tnd, £2C, hR<wYA
THAROEFEMSFOELPERIAIN T A TIN5 % IO TE DA EZ TN THIZ, FTEEL, MAERW,
WA DRF 102 M EXBUCT A T2 B TUID, x2REEIT> CThTZ, £oT5L, F3IRTLD
(2, 5 181 H ORI T 5% KUETRIKATE I 62%1 38 BZEN 2o T2,

—J5, R B 65%IIE BN o T, £, BEH, KEHAWTRERIIMICELT 20055 %
TRTHI=, o5&, BEREYIRI CTIIblD 35 4FRF, IR TlE 50 FAEICHEZENEC AL, LVWiEs
R LTz (F4),

PLEDOFEEND, UA TR b B N TARO—BHESERIN T B IEEMRIAS M % LS RBITX
HEWZD,



Table 3. Chi-square-test of application by the Weibull distribution in general management forests of

K3 MZEMHINTIT DT A TN MOEEE

Hokkaido Prefectural Forest
x2—fE Chi-square-test

BEFERL % sk
MITPEE Ml %  Nosignificant difference  Significant i
Contents of stands Thinnning difference Total
1% level 5% level 5% level
i}
e . 32 (449 15 (219 26 (359 73
75 1 [B] H Rty Before %) 21%) (85%)
First thinning stands % 37 (51%) 8 (11%) 28 (38%) 73
After
i}
o 18 (629 2 (79 9 (319 2
= AR Before (62%) ( 7%) (31%) 9
Advanced in years stands A}f 16 (55%) 3 (10%) 10 (35%) 29
er

HAEIX 7" 2 v A F3 Numerical value represents numbers of plots

F—4 UGB TIIT DU A TR O A
Table 4. Chi-square-test of application by the Weibull distribution in the thinning experiment stands of A.

sachalinensis

% fr d Cwvd. a b C X2 df.

Stand age
20 88 3223 1 87348 3.0 2.943 6
25 10.7  31.32 1 10.8525 3.2 7.537 7
30 128  31.86 1 13.0729 3.15  17.769 8
ARy 35 149  29.12 3 13.2478 3.0 17.45* 9
Non-thinning 40 166  29.36 5 13.0109 255  16.54 9
45 181 2855 7 12.6875 2.3 10.44 9
47 19.8  26.02 7 14.4274 2.7 13.05 10
50 206  26.56 7 15.3383 2.7 9.332 12

% Al
20 Before thinning 9.0 3029 1 89253 3.25 9.251 5

Ml 1k %
After thinning 97  26.34 1 9.6261 3.80  6.522 4
25 1.9 2561 3 99369 32  10.963 5

v VAN

[RIEHH) 30 147 2766 3 13.0729 315 10.174 8

Thinning MR-

H

40 Before thinning 183  27.70 5 149260 2.85  13.709 9

Ml 1k %
After thinning 21.2 1917 9 13.6005 3.3 6.461 6
50 26.7 1875 13 153419 30 17.805* 7
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D 2RFNHNT A—=Z—=DRED VA TN, BEKRD OEERHIARO TS 7adE 2 Lod, £
ZC, MAREUTKIS LT BRI AR T WS LY, BRI OHEEI LY A 7 Vi &R
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2) HZIXSy

b R AR E RIS IR % L TR Y, MRS 7~ U CTHY x5 T7el, &L
5, FEEFEOSIHIFERIORED TR, L L, FEERIER ORIBGED GRFOXIBUTIR D T LD,

MRHIOHNIIE, MR OREEE DTN DI WNEMAROIEI R CRbIND Z L 13%\, LT, fEicLs
HIAZIXAMZE (1) FEIs L (2) MRS NI 3@ 0 3 5, A I3EHFEOEAR b R~ N TN
HERICHADBND LIS, Folks L O EEZRDL, 1, I, -0 X 5 IZHXS 55D THY, %
FII—EORAEFIN I M5y BI@EIz X O HNIX 35295 IETH D, ZO8%E, FEEFEICEMAN 2
T DR A - & FEA TN D,

EAE R Z RGN Xy ARG D3 AN, BB OISR 2 5 1% D 23l HUE & U CidfE
FIThsd, £IC, HAFREHERA R L CHM X 53 25T,

i) HAEFEEHERROIERR

HNTFEBUIRIE AR A RO 5N O TH Y, S IEfEAEMRNRESN WS (FER,
1972), Z 9 L7zt Tk R~y oltEdRliIn P27 v 7 (Logistic) HifgD—FETH 25 =YL (Gompertz)
MRS KOS 2 2 EOMER STV S (IR, 1967 ; [, 1976), HfiFskuiiydAck, B
LM ORIEAEREOBIESLETH D, LinL, 29 LIEERHIBEEORBES HH Y, EAERITTEA
EIFELR, £ 2T, BEMICAVENRZDZ 27 1 v MEEOEEFCRA S, AWTEEEINIZ A TARSE
BRI CH Y, Kb IR T L O ITKREXITOMT 5D, HRHIEORBEI I E DAL T 720 FEARD
BIhm 27 iUz by, B (1971 b) 13RO FALOSIAR)DIEIZ ha 721 250 ARITFEYS T 5 A%k
LV, TOVREE S TR O EER T2 IFEERRZE L TC0D, A, ERIOBIR G HHMIC ha H7-
0 250 AD_ ez VT RS 2Rk 5 Z & 1T Lz,

£, -5 OB RN E L, EE EA L U TERICRT S FBEoESEE kD, Ty
BHA RI—7 & L TRT A= —%RDT-, 705, RN _FETDEMING (1968) DHIEIC L HEASIF

F—5 Hrsl, FEERRIT Ty MK
Table 5. Total number of plots classified for region and district

HR BEE R 7 7 > MK i
Region District Forestry office in Hokkaido Prefectural Forest Total
R M O\ H AR
Southern Hokkaido and ) (/] (B2 ¥
the coastal region of Hakodate 38 Matsumae 41 Kutchan o8 Rumoi o1 234
the Japan Sea
EooR N kR A IR 98 SRl 13 Gl 91 JE )1l 17 -
Central Hokkaido Iwamizawa Toubetsu Takikawa Asahigawa
SC| w UNEE! i = IERES
Eastern Hokkaido Tkeda 80 Urahoro 21 Kitami £ Akkeshi o1 239
S S N oA - V4T T 4w x£ ¥
1 1
Northern Hokkaido Oumu 90 Okkoppe 80 Nayoro 00 Bifuka 00 370
N2 A VAN ==,
Tj; . fﬁ ;i }?f S gy AT g 172
© coastal region o Tomakomai Urakawa

the Pacific Ocean
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H =30.84(0.1384)"*7" @7)
ZITC, &=T-5 T:Hn e TN 5 4T =0, 6 74U =1, 2, -
ERT

O LTROIEAETA Fh—T7 L L, Tuy oMz 2Q7) KU L TROTHEE i & RO HEm
EDFEES LI, BMEOHEE FEmEERAE LGRS 0, ORI 2 UGS L0 SHRE L,

6 =—0.000171¢2+0.0251¢+ 1.1645 (28)
t - M

T, HHEEEME S0ED L E D EEm kb, £o3 5L, xFEBIO30 FOMEERAEZFNE Lo
n 030& L, xBEELWIMEROTA N h—T OflE % He & 3UL, HIERE TSRS ST 210 5 iR x4
O FEE HITERS (1966) & Xiua Tk bz LN TE S,

Ox

H=Hx+(SI-Hy,) (29)

030

VLEOTFIET, HfHEE 8~21 ZROI-FERIIFE—6 (T8 ThdH, Ei (1971a) IXEAMRDITHER
BRHIODE R} - C, O30 N R~ Y OIS GEMEMER 30 4F) HifRa kD TnD, ZhHOfEE kT 5
&, EANROMEHLLL T OffEARIER CHAFES OB EHEEMIZ I, SN REREHRZ L T, L
ML, IVERRLL B2 2 &, MIRTFREC )b BT I & A EED LR 278 LT D, SRloEEH,
MERRLL N 32 0Bt b7el, FAERD VWO PEE -T2 0H Y, 15 FAEFE TO/EARITOCIEA

F£—6 HEAM N R~ iR
Table 6. Site index curves of A. sachalinensisin Hokkaido Prefectural Forest

N
Age
M ES R 15 20 25 30 35 40 45 50 55 60
Site index
8 3.24 4.75 6.36 8.00 9.61 11.19 12.69 14.08 15.37 16.55
9 4.09 5.66 7.31 9.00 10.65 12.27 13.79 15.21 16.52 17.71
10 4.94 6.56 8.27 10.00 11.69 13.34 14.90 16.34 17.67 18.88
11 5.79 7.47 9.23 11.00 12.73 14.42 16.00 17.47 1882  20.04
12 6.64 8.38 10.18 12.00 13.77 15.49 17.10 18.60 1997 21.21
13 7.50 9.28 11.14 13.00 14.81 16.57 18.21 19.73 2112 2237
14 8.35 10.19 12.09 14.00 15.85 17.64 19.31 20.86 2227 23.54
15 9.20 11.09 13.05 15.00 16.89 1872 2042 21.99 2342 24.71
16 10.05 12.00 14.00 16.00 17.93 19.79 2152 23.12 2457  25.87
17 10.90 12.91 14.96 17.00 1897 2087 22.63 2425 2572 27.04
18 11.76 13.81 15.91 1800  20.01 2194 2373 2538 26.88 2820
19 12.61 14.72 16.87 19.00 21.05 23.01 2484 26.51 28.03  29.37
20 13.46 15.62 17.82 2000 22.09 24.09 2594 2764 29.18 30.54

21 14.31 1663 1878  21.00 23.13 25616 27.06 2877 3033  31.70
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Table 7. Mumbers of plots by region and site index
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Table 8. Relation between C.V. (coefficient of variation) of d.b.h.and content first thinning

. ok = 20%LLT ano 319%Lh
D7 Thinning rate (%) Under20% 21~80% Above 31%
0.75 AT ZEWREOHS  Variation of C.V. -1.87 -3.08 -10.46
Under 0.75  Z@hiE (%) Percentage 6 9.42 29.47
076~09  ZHREOHE  Variation of C.V. -0.24 -0.4 -6.03
’ ' Z5EhE (%) Percentage 2.07 6.46 19.81
091~10 ZHRHEOHE  Variation of C.V. -0.1 -0.25 -0.29
’ ' Z5@hhE (%) Percentage 1.5 2.3 1.45
10120 ZEMRHOEE  Variation of C.V. 1.2 1.32 3.9
Adove 1.01  Z#htE (%) Percentage 4.7 4.97 0.9

*od RO ERE Mean d.b.h.of thinned trees.
D : F&RTOEJER Mean d.b.h.of before thinning.

K—9 RS ORI & ZZERE L DRIR
Table 9. Relation between C.V. (coefficient of variation) of d.b.h.and content thinning in old

stands
. ok = 20%LLT ano 319%Lh

D7 Thinning rate (%) Under20% 21~80% Above 31%
075~09  ZHREOHE  Variation of C.V. -2.31 -1.04 -5.47

’ ' ZEhE (%) Percentage 7.71 6.39 18.29
091~10 ZHREOHE  Variation of C.V. -0.93 -0.62 0.32

’ ' Z5@hhE (%) Percentage 3.78 4.75 6.53
10120 ZEMRHOES  Variation of C.V. -0.27 1.4

Adove 1.01  Z#htE (%) Percentage 1.27 3.73

*od RO ERE Mean d.b.h.of thinned trees.
D : F&RTOEJER Mean d.b.h.of before thinning.
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Table 10. Parameters of the Weibull distribution and height-diameter curve

FEAD  HEAD & ol AR o e alily DA TGP ST Al —

MR AN SERERE ERRE EYER O IRTA—H— HfEtE
DN E
Site Age D.b.h Height D.b.h Top height Parameters of Average of Parameters of the
index of upper height curve estimated Weibull distribution
trees height

&) (cm) (m) (cm) (m) & B a b c
10 10.2 6.8 16.6 8.2 1.2033 0.30800 6.6 3 8.0728 2.10
15 12.5 8.4 19.8 10.1 1.2390 0.2756 8.2 3 10.6638 2.35
20 14.5 10.1 22.1 12.0 1.3618 0.2443 9.8 5 10.9381 2.05
25 17.2 11.8 24.9 14.0 1.5397 0.2188 11.5 5 13.7598 2.30
30 20.0 13.7 27.8 16.0 1.5541 0.2049 13.3 7 14.6678 2.15

16 35 22.7 155 30.3 17.9 1.8057 0.1856 15.0 7 17.6602 2.35
40 25.4 17.3 32.6 19.8 1.9873 0.1717 16.9 9 18.4593 2.25
45 28.0 19.0 34.5 21.5 2.2515 0.1570 185 9 21.3578 2.50
50 30.5 20.6 36.1 23.1 2.6796 0.1398 20.0 11 21.9541 2.45
55 32.9 22.1 37.7 24.6 3.1322 0.1242 21.7 13 22.4596 2.40
60 35.1 23.4 39.0 25.9 3.7992 0.1043 23.2 13 24.8556 2.65
15 10.2 6.8 16.6 8.4 1.2976 0.2988 6.6 3 8.0728 2.10
20 12.2 8.2 19.3 10.2 1.5051 0.2574 7.8 3 10.3591 2.35
25 14.8 10.2 22.1 12.1 1.3792 0.2421 9.9 5 11.0986 2.10
30 17.3 11.9 25.1 14.0 1.4913 0.2209 11.6 5 13.9178 2.30
35 19.8 13.6 27.7 15.9 1.5979 0.2043 13.2 7 14.4871 2.15

14 40 22.2 15.2 30.0 17.0 1.7734 0.1882 14.7 7 17.1462 2.30
45 24.7 16.9 32.1 19.3 1.8783 0.1771 16.5 9 17.7728 2.20
50 27.0 184 33.7 20.9 2.1078 0.1637 17.9 9 20.3191 2.45
55 29.2 19.8 35.4 22.3 2.3614 0.1516 19.2 11 20.5491 2.35
60 31.1 21.0 36.5 23.5 2.8127 0.1348 20.4 13 20.4648 2.30
65 33.1 22.2 37.8 24.7 3.1826 0.1226 21.9 13 22.6540 2.50
20 10.2 6.8 16.6 8.4 1.3290 0.2957 6.6 3 8.0728 2.10
25 12.2 8.2 19.3 10.2 1.5051 0.2574 7.8 3 10.3591 2.35
30 14.7 10.1 22.2 12.0 1.3712 0.2440 9.7 5 10.9607 2.10
35 16.9 11.6 24.4 13.8 1.5986 0.2174 11.1 5 13.4663 2.30
40 19.3 13.2 27.1 15.5 1.6542 0.2043 12.9 7 13.8987 2.15

12 45 21.5 14.7 29.2 17.1 1.7398 0.1922 14.2 7 16.4158 2.30
50 23.8 16.2 31.3 18.6 1.8630 0.1810 15.7 9 16.7116 2.20
55 25.8 175 32.6 20.0 2.1133 0.1667 17.1 9 18.9287 2.45
60 27.7 18.7 34.0 21.2 2.3327 0.1554 18.3 11 18.7942 2.35
65 29.4 19.8 35.3 22.3 2.5315 0.1463 19.4 13 18.5068 2.30
70 31.0 20.8 36.2 23.3 2.8733 0.1337 20.3 13 20.3163 2.50
25 10.2 6.8 16.6 8.3 1.2504 0.3034 6.6 3 8.0728 2.10
30 12.0 8.1 19.2 10.0 1.3267 0.2702 7.8 3 10.2041 2.30
35 14.4 9.8 21.6 11.7 1.4017 0.2452 9.5 5 10.5543 2.05
40 16.6 11.3 24.2 13.3 1.4887 0.2267 10.8 5 13.0852 2.25

10 45 18.7 12.7 25.7 14.9 1.7037 0.2048 12.4 7 13.1868 2.25
50 20.6 14.0 28.5 16.3 1.7081 0.1980 13.6 7 15.3790 2.20
55 22.6 15.3 30.1 17.7 1.8038 0.1872 14.7 9 15.3326 2.10
60 24.3 16.4 31.4 18.9 1.9928 0.1751 16.0 9 17.2252 2.30
65 26.0 175 32.9 20.0 2.0840 0.1681 17.2 11 16.9036 2.15
70 27.5 18.5 34.0 21.0 2.2437 0.1597 18.2 13 16.4015 2.05
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Table 11. The vield table of A. sechalinensis plantation in Hokkaido Prefectural Forest
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Table 12. The relation between summation (V) of individual volume from the maximum diametered tree
to a certain boundary diametered one and number (N of these trees at vield table (Table 11.)
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Summary

Allometric growth was measured for open-grown trees in several plantations of Abies sachalinensis
MASTERS. Allometric relations were found between height, diameter and crown sizes as shown in
equations (2), (3) and (4) respectively. The parameters as shown in equations (2), (9) and (10) were
inputted to Kobayashi’s allometric model (1978) as follows :

le-j ...n:dHB

Dj...n Hy

Where subscript j..» represents that area occupancy of the tree has been changed from S; to S, .., Sa
according to the release by death or thinning of neighboring trees.
P~ ji.» (H) shows the closing grade defined basically by equation (17) which indicates the amount
of relative reduction of crown width of the close-grown tree to the open-grown tree at the identical
growth stage in height H. v ;. 1is the opening coefficient defined by equation (13) which indicates
an increase of assimilation rate of the tree according to the release by thinning of neighboring
trees.

The estimated values of the average diameter of the hypothetical stand which was thinned in the same
manner as a yield table of Abies sachalinensisin Hokkaido Prefectural Forest were well fitted to those of the
yield table by using Kobayashi’s allometric model (Table2).

On the other hand, frequency distributions of d. b. h. at observed forest stands were well described by
the Weibull distribution (Table3) . Therefore, the number and volume of each diameter class of a forest stand
can be obtained by Kobayashi’s allometric model and the Weibull distribution.

According to these calculations, a yield table of Abies sachalinensis plantation may be estimated as
tables 11 and 12.



