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h(t)=M (1 —Lexp(—kt))

h(t)=Mexp(1 —Lexp(—kt))
Zhoi, WTFRbLbEREM 25 EFAHEMT 2ERBBRTH 24, RROHEEAR
MitscHERLICH HIARICEH SRV I ETH S, HRERICE, AREHRBDH 5 LEEIND
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#—1 HBMHSOBME

Table 1  General description of the experimental plots

% E R B ¥ OH E
Initial state Final state
AR # 2 R O IARAE THEE KB IARK  THES BRER 8 F &5 X
Plot name Area Age No. of Mean Age No. of Mean No. of No. of
trees diam. trees diam. thinnings  measurements
(ha)  (yr) (no./ha) (cm)  (yr) (no./ha) (cm)
Sugi
Godai 1 0.141 11 3837 12.4 79 752 38.0 5 14
Godai 2 0.034 14 2941 11.6 79 588 40.1 4 14
Anmno 1 0.109 13 3560 7.1 80 1284 23.8 2 14
Anno 2 0.073 14 3685 11.0 81 1164 27.4 3 14
Metaki 3 0.037 12 3622 9.6 80 811 37.2 3 14
Minamizawa 3 0.090 19 2722 16.6 86 656 44.8 4 15
Gobozawa 0.540 35 848 26.5 78 541 43.9 1 11
Ninodai 0.057 16 4825 8.5 83 1000 32.3 2 15
Kurozuka 0.079 11 5051 6.0 44 1671 17.9 3 8
Minamizawa 2 0.075 19 3533 10.5 52 920 26.2 4 9
Hinoki
Obera 1 0.030 16 5267 8.2 83 900 25.9 4 15
Obera 2 V 0.020 25 6250 11.5 83 3300 22.4 — 13
Metaki 1 0.042 12 4452 7.7 80 1429 25.8 3 14
Metaki 2 0.021 12 5381 5.9 80 1762 24.3 3 14
Properly thn.? 0.091 19 2945 12.5 49 1670 23.3 1 7
Lightly thn.? 0.041 19 3415 10.5 49 2512 19.6 1 7
Heavily thn. 12 0.076 19 2947 11.3 49 1289 25.6 1 7
Heavily thn. 2 0.093 19 3161 10.7 49 1505 21.5 1 7

1) Unthinned plot, 2) experimental thinning plots

INEROBEAEROTEBICERBR L HAT 2188, YBHOBSHORTIILMEL
BEHEV. £oT, KRBV T b, RFLEERKERSHE STV 3 MirscuerLicH i % #h
Uit E LTRAWS Z bz L7z,

TREBMAF, b/ F ATHROBAIERERD 2 IR AEBRORE I DV CIEE
A%, FHHPBZRFARE TV S,

FH LB O IR A M O B 4 B8 % MitscHERLICH HIR TERIL, HALE /€5 X —
FODBNRIC—EDEAH 2 Z 2 RVH LT, 2 L TEESHR FHORE O SFHEE
ERL, UTO &5 &Moo hur 5 2 7209,

WA I a h(#)=33.02{1—1.042exp(—0.0251#)}  (20.4m)

A I h(t)=29.00{ 1 —1.054exp(—0.0255¢)}  (18.0m)

Mihr 11 h(t)=24.99{1 —1.079exp(—0.0262¢)}  (15.5m)

b AV I R($)=20.90{ 1 —1.124exp(—0.0279¢)}  (13.2m)

i IV h(t)=16.80{ 1 —1.188exp(—0.0309¢)}  (10.9m)

REL, B IR, RLVEHINWEEEET MK 2807,
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EIE, AEEAE VERENAF, b/ FR0KULOBRBITERCEDE, BEE
BOHLEEED, FhrElr U OHERHMRERE Lz, 215 OMTEBMAREL,
AT B OB A F11~23, £/ F 9~17TTH 5B I L EHL,ITL0Y,

T I3 F 0B I B IE e BhR

h(t)=a—bct
R UMES, 10, 1552t =0, 1, 2, ICRET3
PR, THIZEBEEERIZ LD MITSCHERLICH R TRET 2 I N TE 5, HHDED /2
MR % MITSCHERLICH AN CEDbL T &, AF, £/ FZhETh

P h(t)=28.44{ 1 —1.029exp(—0.02158)}  (16.1m)

B/ % h(t)=21.46{1—1.052exp(—0.02268)}  (12.3m)
DEBYTHotz, 12720, o INIBEEBEERD T,

AFEZDVT ST D DEDLFLERIET 2 L, /87 A—F B L CIEEBB»E D E
PLTwBZ ebird, 72, EEBBOSHFBEEIOVTHEED] a L HIVOHLR
320.4%£ D 10.9HET B DT, BBLR—HL T3 LaRTILSTES, 22T, #KH
OFRLHGIEHOAIMEELEE L L, X—2 D& 5 KK O IEROBH 2 ED 72,
ZLT, ZhPhORLEED &5, SHLOBEERHRE

AF
Ia  h(t)=38.96{1—1.029exp(—0.0215¢)}
I h(t) =33.64{ 1 —1.029exp(—0.0215¢) }
I h(2)=28.33{ 1 —1.029exp(—0.0215¢)}
Biil h(¢)=23.02{ 1 —1.029exp(—0.0215¢)}
v () =17.71{ 1 —1.029exp(—0.0215¢) }
S
I h(t)=27.85{ 1 —1.052exp(—0.0226¢) }

F—2 AFEEIMHABRIC & MRS

Table 2 Site classification by stand

height at age 40
(m)

3t fir A ¥ e/ *
Site Sugi Hinoki
Ia 21~
1 18~20 15~17
I 15~17 12~14
111 12~14 9~11
v ~11
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I h(t)=22.63{ 1 —1.052exp(—0.0226¢)}
I R(t)=17.41{1 —1.052exp(—0.0226¢) }
YBREL T,

MR SR L2 BIWMBOFEO M DER252 5 LICEVRET LI LNTE B,
Z DMK HRRE VT, SRBHOMMEEET 21L&,

RREABRMIC DV T, TCREEIMBMBERRBOLEET> T3, Zh#% LR
BT ko THIIR 33 id, BFEBRHMOMAIZIT (F) 2L LI (F) s h, 2R
HER/NE W ENnZ B,

M—112i3, ERAEHRBRHMCB I 2BEOERRES L UHUR B E R Lz, 205
b, HER0ERD CHESMTHE o N BIR, BHiR2 SRR, EEASEOFEI 2T
TR L LTz, fEO11RABMIZ, MBS ZEASDEREBELTVWEDT, Z0ERYH
WpZEiZll, 2L TZDUBEBRMOBRKAERIC B 3 HENE, BRIS8EIA~12A 18
o BEOBARMERROCETSFHETH S,
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B—1(1) R ¥ERHAERERM OB - BAER

Fig. 1 (1) Mean height growth in sugi permanent plots
From above: Gobozawa, Godai No. 2, Minamizawa No. 3, Minamizawa No. 2, Kurozuka
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Fig. 1 (2) Mean height growth in sugi permanent plots
From above: Metaki No. 3, Godai No. 1, Ninodai, Anno No. 2, Anno No. 1

WEERIR D BREOBE 2B LR, MRk BBME, R-3IIRLEBVO
HZR 3 E iz, AFTIRT a XYM TOEMAICHLT 2 BB FET 548, £/ %
TRI, MicEFT2I Lo, RRICEL TRBHER 2RI LBEDOH S L &
X, TOROXFRES ZLET 3,

B8z, BREMO TEIE O £ BFBBIZX L MiTscHERLICH R % H Tid®, £ DOESHEER
Ut ZORERME 1 ELHIE LTE—4IITT, ZhCIE, FHMELFHEEDCER
BATYH 3%, 30cmBETH Y, MirscHerLicH AOBBEERICN T 2HEVPREFTH S Z &8
s hiz,
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Fig. 1 (3) Mean height growth in hinoki permanent plorts
X——x Obera No. 1
o e +  Metaki No. 1
. «  Metaki No. 2
F£—3 HEHKS OHNX 2
Table 3 Site classification of the plots
i = 2 A A = BA o %
Species Site Plot name
Ia Gobozawa
I Godai 1, Godai 2, Minamizawa 3, Metaki 3
Sugi II Ninodai, Anno 2, Minamizawa 2
111 Anno 1, Kurozuka
v —_
I -
L. Obera 1, Metaki 1, Metaki 2, Properly thn., Heavily thn. 1, Heavily
Hinoki 11
thn. 2
111 Obera 2, Lightly thn.
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F£—4 BEEECHT 3MirscHERLICERD b TIE D (L 1 ERERH)

Table 4 Fitting of MitscHERLICH function to stand height growth (Godai No.

1 plot)

% i £ W & i 8 M BOE X
Age Observed Estimated Error percent
(yr) (m) (m) (%)
11 10.00 9.82 — 1.76
16 11.30 11.65 + 3.07
20 13.20 13.02 — 1.39
25 14.70 14.62 — 0.54
30 15.90 16.11 + 1.33
35 17.40 17.50 + 0.58
43 19.70 19.53 — 0.88
45 20.20 20.00 — 1.00
52 21.60 21.54 — 0.26
55 22.00 22.16 + 0.72
60 23.10 23.13 + 0.13
65 23.90 24.03 + 0.56 .
71 25.20 25.04 - 0.65
78 26.05 26.10 + 0.19

I IARFHEORDBR

2 TRHAOER BRI EET 3 IAARORD & R0 70 E DOBBAIEE LIk
VBB LT B TNRYEOEMYWEEE L IHHOMI| SHEERA L, MELE
ELRTEFFOFEERCTERMELL DT, RO &5 2BEHHSHLNT 2O,

e —a(t—to)
p(t)=p. (,;&;)
Z DRI GomperTz A L T h 2 £ BB TH 2, /87 A —% o RECHG| X R HiE
H, UARTBEOBVEBEICBERT 2, pIMBERRICBWTEZET 2RABETH 5,

ENVIRIOBEEELBRET, HAEBICOVT a i3 %DM DNEERMEITKET 2 b3 fL
CEBHROVIE, pJIMUNRVIFENSSRE 2 ML, ZLTEBICF2—) v
TONEREHY, INODZEERIEL TS,

GompErTZ BESIDEATAIME & LT, x () 23 Z OBBICHES & %, BRI N In(v (1)) 1
MiTscHERLICH RUCHED Z & W3H 1T & 4 % @), MirscHERLICH Rid, £ DEERBERIC LS &
ST H B DTHU, Lizds> T Gomeertz B Tid In(x (1)) DEERDER L 2%, ZO%
BiX, BHlEN7:7 —25 5 GomperTz B> T2 ) 2L D 2B CHNRFR
Thb,

2.1)
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HY, TBECEBEC OV TEENLERLEINS Y, BRI IRBFICHE S ZVW—H
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RRL, SHOMER LR 2 EREOEE H—2 REMH ¥ IEROREED OEER

—EREIRL 72, Fig. 2 The difference diagram for decrease in the
. o numbers of trees in sugi yield tables for the
b/ T, FARMMIEENNTA—F a Amagi district

 DIEDUNE 72 BRSSP 2, 3 O sitel, x site 3

BRI, LBLEASIZDOVWTY, M o OBEER XD THV LD THoT, L TH
D%, a OEPMAICHL—F, HEVRBILLARTIEBTER, BREE, M
BRATHB I RS ESEL NI,
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£—5 IHEREIMAEBICH Tz S NzGomperTzE D /ST X — %

Table 5 The parameters of the GomPErRTZ function fitted to data for the number of trees in yield

tables
Sugi yield tables Hinoki yield tables
Xt &R M i o fr RAEE % # Xt R MR ;- (V2 RAEE £ &K
District Site Py a District Site Py a
A2 1 237 0.0400 | 1 435 0.0386
Kishyu 2 300 0.0390 Chyugoku 2 517 0.0393
3 409 0.0402 3 663 0.0392
JLRIR - FIERRER 1 230 0.0249 2 1 176 0.0292
Kitakanto - 2 253 0.0237 Kishyu 2 236 0.0293
Abukuma 3 280 0.0226 3 293 0.0263
X B 1 413 0.0326 X & 1 339 0.0205
Amagi 2 490 0.0288 Kiso 2 359 0.0181
3 722 0.0316 3 462 0.0188
35 B, 1 556 0.0534 r B, 1 287 0.0218
Ibaragi 2 745 0.0620 Amagi 2 349 0.0194
3 907 0.0600 3 525 0.0200

F—S5IDBONERE S LT, HEKSOREED BT 2 B RENERT Z &2
T&%, Thbb, FEEEOEMLZVEDOHMET, AF, £/ FEO—-FALKIIHL
ERALHEES LEE, AEEA I GomperTz B LS HEEL, ZOLERTA—F a ld
M RER T, RABERIMASRVIEL/NESWER2LZILTH S,

RERCHEY E Sh2EE TERS N LKSORERY BEL T, DEe20EEHOR WL
BRI Lid, SBOINEBERAM N L TRERRIUESEZZbDEVE LI,

I HEERCBTIERBIRCERETL

M—1 FikEEROEREBIT

1. RMXBERH D & BB
ZITRAFROMERBHOBR AV, MOBE L NEEROER &£ OBFREZRETY 5
ZrizT %,

BB, FNEEER CEHEBMO ha Y0 IAREE p L FHMEER d OBREHEL
72 (B—3), ZZTREBNEREL LT, BEEMAE / FHINERHAL 2 FD logp~logd
OEBBETMZ STV, RBHOMIEEL Z OS5 DRDIck - THET A,

* ZONBEDO—ERIZNREIMRERSC BV THERL-09,
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EEOBVA»S, HE, HE,

Eq. (3.3)
MEE ], WES2RBRMLONE ) Eq (3.4) \\
5= °
T@O?Zo ° \!\I
Wiz RERHIO ha 4 D KIS I 20 |

EROERE LB L2, 255
EOMMKER L DAOFEZTO

Mean D.B.H. (em)

15 l" —tust
i 0N

N
AR KR BT B o T b, 10 \\\\

rooMENERERERE
BEOEWIEIZ, halsb4l.4,

41.9, 45.5, 35.4mM'TH > 72,
MEWEEO £ RE L KOEE
L DRARRIE, 4 »FrORIGEER
WEEOHKETIILTLLHS
DTRZRH» o7,
MRBEOMSEEDE ICE
TRERDERYALLITT S

B—3
Fig. 3

e, ZITIRESE, MEERETIHMEREREZL I LT S, I21L,

i 1 1
1,000 2,000 4,000

No. of trees (no./ha)
b ./ ¥ kB M O SRS & FHEZEORGR

The relationship between number of trees per hectare and
mean D.B.H. in hinoki experimental thinning plots

- - - Lightly thinned, —-.—Properly thinned,
Heavily thn. 1, — « —Heavily thn. 2
The dots show the N~D relationship in hinoki yield table
(site 2) for Kanto district.
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2 1k s "
2 0.8F v
[}
0.6} o
o
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1 1 L 1 1
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M—4 KRBT 5 EERRROZEL

Fig. 4 The increment percent of mean D.B.H. in
hinoki experimental thinning plots
Symbols: ¥ Lightly thinned, O Properly
thinned, o Heavily thinned No. 1, =
Heavily thinned No. 2 plot
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2 . ERAEZRBH O ERZEROD L

TR, ARAERBRHIINS (RF10, £/ F3) 2XNREL, VERSKIEELKN
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37, MNBEER TEHBRMO ha 4D IARRE p &L FHMEER d OBRE KL 72 (K
—5(1), 2N, 727°L, AFTRENMERICREDOEBIT 2270 2 CHEIL TRL, 20D
BR, ERATERBH D logp~logd DERIZERNTH Y, AOFET 2 HOEITHLEKNR X

Eq. (3.1)

Eq. (3.2) \
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BM—5(1) RA¥ERHEARBRMBOIIARE & FHMBERORMF

Fig. 5 (1) The relationship between number of trees per hectare and mean D.B.H. in sugi permanent

plots

Above —Godail Below Minamizawa 3
- - - Metaki 3 - - - Godai 2
— « —Ninodai — « —Gobozawa
--------- Anno 2 ---------Minamizawa 2
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Fig. 5 (2) The relationship between number of trees per hectare and mean D.B.H. in hinoki permanent
plots
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~logd DEISE 2R ENRD T ATz, TRHREAD LB Y TH T,

2% BEIKEET  loge=—1.560 logd+5.279 3.1)
2% MIRER  logp=—1.548 logd +5.145 (3.2)
b FERERT  loge=—1.393 logd +5.067 (3.3)
b FEEREE  loge=—1.440 logd +5.002 (3.4)
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Fig. 6 (1) The increment percent of mean D.B.H. in permanent plots
Symbols (O Gobozawa, oMetaki 3

The solid symbols indicate the increment percent which was observed in the period
immediately after the thinnings.
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Fig. 6 (2) The increment percent of mean D.B.H. in hinoki permanent plots
Symbols O Metaki 1, o Metaki 2
For the solid symbols, see above.
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Wl ZLTZNPEEREERTLOTHE LEZ, Thz [HMOBEOBEHE] &
DF7ze —77, ReENEke®iX, +4%%E (full density) % b DO OWER PIER d, - 8
UERSY OFKE 7oy bTdL, ZhZhOERIIGUTED ) 2RAREEE OBFRI,
MERRHALICBER RS, H—DEE2 oL ERTEDLDELILETR L, Tbb
logp=—1.605 logd; + K
CITKBEBBICL-TEZAERTH D, TROFMHE L Renveke O full density curve
3, b5 bFYE (THER, PHRERE) L, MI0RBETE 3 ERE I LR
BHY, ZOBFRSENBEETCERERZELTVWEHAT, HEOHSCEILLDOTH S,
iz, HRE, logp~logs BEERIZ 7Oy b AN INEREEMOKAIERDE L DE
B, DIEROABECRE LI L2d, IhE2 2 SERHEAEO—BOFHENLBERE
RTvDELT, PHEBEHBREL T, TEEEHROEH X VBRI N EHEEZ loge
~logd DEFRTH 24, ZOMBITROFHEEMREF—CTHB L ELONDB, Lo
TERCBLTYH, ZOEBEBHFOR LR PYERHM PRI L L, A, £/ *2h?
NRD X S ITED Tz, »
2 F logp=—1.55 logd +5.212 (3.5)

t/%  logp=-1.41 logd +5.034 (3.6)
AOFRE—1.55, 5.212%1F, 2hzn(3.1), Q. 2)ROEDI2EEH 2 254750 EL
THEINETH S,

DX nEFrs bbb LB, FHERMRIEZNAZNOMAREEE B 2FY
EOHBEERBALHBRTHS LEZOND, L > T, MAFOLERNI S TLIERER &
—HT 5 ThiE, EHLDTHEOMMKEERINCR T M 2RET 22, £, NER
DEIR—BERI L OEIBEENIC—HTIEEZLLOVBTANTD 3,

8T, TEEEMOAINC B 2BEEEE, RS2 NR L U INER & gy
2zricl&d,

BM—71i, 3.1)~B.4)R2oMICAF DL TR « FREB, R, K, £/ %
WOWTHR, Bt B8, REOEMTINEROIIARE & PHEROBFRNREN TV S,
IR Y, FEIMABI AR L PEEVTEHINTWI0T, 22Tk

0= + 0

g =m0,
N + 9t

TR LEEM, tizehnzhE, BIkKE2EDLT
I D EEIMAGHOERE L PHERZEH L uy b L, ThbbZ0n & di3, [HEE
AT OMIORBICHLT 2ETHZ L EZDLIELDBTE S,
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Eq. (3.1)
Eq. (3.2)

Mean D.B.H. (cm)

No. of trees (no./ha)

K—7 [NERCBT2EESEOHE

Fig. 7 Comparison of the stand density level in yield tables

Sugi Amagi Hinoki Kanto
- - - Ibaragi - - - Fuji » Hakone
— « —Kitakanto « Abukuma — + —Amagi

K— 7z X hid, logp & logd DELDOMER (EE) BEr & > T 528, BEEEDKEL
%D DOHIBEHNTRD b iz, FCTERIMRERAERBH TR, WTFhOFMEIIDHLTY,
PRVBVWEETERINTL S Z LML 12,

M—2 4%RETFTIVORE

1. BERERROET VL

D EoftrtRicEos, MBEEROERER r (%/F) OB LT

Inr =1lnm — kt 3.7)

TRET22LiT 5%, RA0ALR, ERFESHBI LERNCEL TS 2L 2ROLTL
3, ZZTE-IEMELLDREZ, Q. NNRAIHIEBEEOREVNERINLTHRLMLLTH S,
3. 7)RW, EUEMARTEERDLTILICED, HRER x BT 2ERET VOESR
BEEdT2sILnTE S,

716—%=m exp(—kt) 3.8)
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EIREREES % x TRLT V05, SREERDT, JOMAFERLEOT, 5 O
BREEDL L&,

HEME BT x=%ThD, £/ +2REAMRBLI S xBN 2« ICFET 2 LE2,
(3.8)REMAT 3,

% ] Y B _
f%7 dx—[é m exp(—kt)dt
INEFENT
_m
In xx—In %= exp(— k) (3.9)
X, hZFNThx, t TBELZTEETIIE,
x(t)=x. exp{—% exp(—kt) } (3.10)

BELSNB,
(3.10) 13, GomperTZ ¥ TH 2, ZOEHIZ/ 5 X — 712 L W EIB L URL O EEdhE

PRBETZ2L0TE, FHNBEBWTEALLEL I OXRKEEA I 2 O Gompertz B
DEPETH 57z, 2L TZOEMBBBRIE, HFEOSFFICH LT b HUTHEBEHROCERE
ROEPDIcAWsh, BRFREEREVRESIN TV,

NI RA—=F %403 t >ODFPEI 2 D L HRIMET, PIWFEERDO LREIHELET 0L
Zzonb, b, m BENFNERERES L UHRECERT 235 2—-5Th 3,

Tk, BRICB.8)REHTIED, BEREREDN T A=Y b, m 2FBH T & ITHTE
T2ILL &, ZOKE, AFLZDOWTERMM I LT, b/ FIZOo0TidH&ERME £R
AERABME T TRDOTHL D, L, BERATRERMRBIEONW MROIEEOLES
FIZERCANT, BRIShERERZOEIHVE Z LItz &7, —EREBRMOER
FIAON2BOUERERE, WEOHSEAE A2 LBRA L, ZOBRR, AF¥, b/ FEd
F—6WXRENTVRE, RERERETHY, AFXFTRRETH0.49TH o7, ERFEWNEK
EHLIBE, EREWNELS B2 ONTHEENE S D DIBETF >R wva, ZOKBR
BEBICRIFEVZ XD,

FT, AFEZOWTHRONL T A—F 2BBM T LIBT3 &, b & m ZROIEDOHHE
EHoTWAI bbb, 2L TEDMEII, &k m b ICFEER, HiR2E, BHETKEL,
L2 ERBRM T/ NE Dotz 25 Lcl2DRBHOD (T A —F OR/NZ, Hifii L OBET
BHBET LI LNTER Y, iz, AICHMNORBME 2 D THHLBERIBVWTY, F
weani 1, I, MOHNETIE, HZEOBEEILBDZ I ENTERY,
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F—6 BEEERRCINTZEHEARD/ T XS

Table 6 The parameters of 7= mexp(-kt) fitted to the increment percent of mean diameter

No. of
Plot name m k observations R?
Sugi
Gobozawa 6.683 0.0399 9 0.83
Ia 6.683 0.0399 9 0.83
Godai 1 3.290 0.0271 13 0.81
Godai 2 3.470 0.0255 14 0.49
Minamizawa 3 3.127 0.0237 13 0.50
Metaki 3 2.816 0.0228 10 0.90
1 3.183 0.0248 50 0.59
Anno 2 1.936 0.0151 13 0.68
Ninodai 6.321 0.0359 13 0.73
Minamizawa 2 8.060 0.0437 8 0.76
II 4.047 0.0273 34 0.64
II{(except Mina. 3) 3.318 0.0242 26 0.59
Anno 1 3.087 0.0200 12 0.63
Kurozuka 7.437 0.0444 6 0.85
111 4.164 0.0254 18 0.71
II(except Kuro.) 3.087 0.0200 12 0.63
Total 3.800 0.0270 111 0.65
Except 3 plots 3.216 0.0240 88 0.59
Hinoki

Obera 1 2.895 0.0336 12 0.37
Metaki 1 3.174 0.0294 10 0.45
Metaki 2 3.082 0.0222 10 0.73
3 plots 3.168 0.0294 32 0.39
Lightly thn. 6.820 0.0477 6 0.63
Properly thn. 16.907 0.0774 6 0.94
Heavily thn. 1 8.333 0.0422 6 0.75
Heavily thn. 2 5.945 0.0377 6 0.53
4 plots 8.694 0.0511 24 0.64
Total 4.869 0.0367 56 0.56

—F, £ XIZOVTI, by m k bEREBRHITAE L, 205 OEDNS WAEARRERR
D 3L B E bR o EAR TV, ZITH/8T A —F OIE L MO HV> 7212 Bk
BED SR, ‘

Lz 2T, KEWSTA—FDEOES R AFD 3 HERM L £ FHEEBMICIE, 8
F3ENH B, FhE, ZhSOREMETRAERMSPLE, £ O/RB&sHEHMO
BREICERL TV I EThD, 2D LD BEE, BHTORFEESI—RTRVD, /17
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Fig. 8 An example of density control Fig. 9 An example of changes in increment

percent of D.B.H.
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B0z, A->B2EK, BoCoD»Z20®BROERT2IZHOROBL B, Ct CHFIZh
ZhRICERBBCIHIGEL TR T35, BT, p & d 0BRGN I Liths iR
To

W, ADREBI B LHS0HEEZ, BORBICR->1H/EE2EL 5, BEX, Th
LRICEEBRBIIH->T, 2 | LB T 253 Bt SR THRSEEMEW D, Bl kD
LREVWEEEBBEDITH S5, £ IH0820D % kXM TbhZINIE, MOEERR
FoTLE, PHRTCIOLAICHZ2 L5 @%% (DA, 2O RRETRADZERED
i3, | EOE DB THIRTE2ERED LD B LURNELRDETHS I,

F£— 6 TRERNT A—FOEERLEFRABMIE, MBSBETRES N, RRICHEK
2Bz, 7L TZOBROEMLUESBKRRTONT, BHSSERE, MOBEERILZD R
REBIZH 2 (M—5), MERABMIZIVESTRE L ARCHEKSN, 206 FRIBURKEZ
BTV, ZOBSTHRAEEI»EVETLRY, Z0O%, UEOHVIZCERERT,
BEECEL 7, WEEESTO LS ORBMORIER I TFEREREZSATB-DO
IS ICHEERMLTED, Likd>TZ0MEBAIhERRR, BEORBEN—RKRTRL
B-oDDBREThH-LEZONS,

—%, BCEHEERRICRD L O nEEEESTORALMS T, MOBEEN—ETDHS
T, H£FRFEIZ B/— D/OBENBR SN TVRERTTH 2,
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Tibb, 2UTHHEOE THIEESHENIICELS, BRETHVES, KAEEORM
BIEIE—ETEEL TERHATEN, 5 X—F bk, m DEZIREL XD EHNEEIN
3,

EREFAVINEROAN BN L T 2458, EROMSEBERECHIGL :EREZLABTE S
e, CALEETHZI, LoLZ0BELERL L0, ERRMSEREDOS ETO
EEEROTRTHD LELD, LIent> TERR, —EONIBENHRIL TR IEEIT,
BERERESQG.1REWLTILEERETNVOBREERL DG L D,

IDXSERDR, —RONERCEIT B IAFE E FHEERORRIBEREZERL
ZELEHQOVEDTH S, EWOVZ, HAOHCHS BB TIRERSEL I DH L
GoMmpERTZ BIBUZHED L &, p & d DH\»72T Reneke®” O full density curve 237z E T
2L RETHIE, d b GompErTZ BIEKICHED Z L 2 RH L2 LB ZDHA, p £ d DELE
#b 7 GomperTz IO ARRE kB —R T2 I LRERRZHRTH 5,

ptdDBHVIEDT S LERIR, ACHEIEMS L IBEREORL 2 NERICBLTY
BARUIC LB HATHIENTES, T4hbL, NERTYH, IRFHEORD»
GomperTZ BB CIEBE N B Z L # B CHERE L 72, £ L T—RICERIEEZRIE, p L OB
WA EEBERELRHE I TVWEDT, Lictt>T, FHEEL —EFR I LIT/HA ZHIR
b %72 GomperTz BB LR B DTH 5, |

22T, oo THEELE 20, BIZECEHEEMRICZ > THESNLTELKZD
SEROBBTH 2, BRI, 207 A-IHBEDIIRERLD, BAICL->TED
ESCELTENTH S,

F—6 BT, £FR, ER2E, BROSHEBMERE, MUMTEU I X -5 2l
BT aE, m=3.2, k=0.024T, AFI 2L TROWTFNOHMADIFIE—ELE>TWBH I LN
brok, ¥ LRBHMOMEDIES D& bHEI/NS v, IEOERLY, IBROFKHD
Y% GomperTz I TED T £ 2 DEERBIIHIICREL RV I L BbPoTWEDT, p &
d DBHVIIGERR R ERBEGREREL, TRCHTROEROEREHASDENE, EEE
BD/IF A= bk BSHALCEEL W LHAEN S,

kB, ZOMBZOVTIE, MABEOHERERCONILERETND /AT X -5 2HEE
LB THERN TS ZLICT 5,

2. MOEERERLERET NV

INECOBFRRCESE, I CRERMSOERRERT 2ETALERT LT D0

IOEBEFVE, UTO2HEBERREL THREEN TV S,

URE)
1) MAOBESHENEHEBRHBICE->TB I 2b B, THRREEROLERE
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GowmperTz BABUIZHE D 6
i) MEOBEEEINFIEERMRE» S T TV EBE, FHEEMGEL SOV ICEL
TEYMBEROERESIMREN S,

IS DREEFHATREATLIE, G.1DXDE3 k3,

-%%=membww+ﬂxﬂm—amm (3.11)

72U, pBEUxidEhZhha B0 IAERE, FHMBERE2EDYT, 2T id, K20
AFRBZECTARNCED SN, REOMKE C—EEE2L2bDLELE, 2LTFEY
BRI
Inp+a Inx=K (3.12)

TERbEh3,

CBADROELRE, p L BEGIDREME LANSELT B L &, s0LEH
GomperTz BABUICHES C L 2Fb T, FIfficB W T, FHSEIGRI X LD THEORK » ES
BIZR T 1ARERS O ERNI D, $ - BERZEBNCEZBETHL LR LM, 2 OF
R GomperTz BABUICES CL A T ERUERDOETRVIUDIETH 2, Thbb
BIDREZ, p & ¥ BREFEXEHZTIHBE, « b Gomeertz BHEICHES L3 NHERIzASh
BEBHENAL TH3 L2 5, |
GBINADHE2HIZ, 5 p Db & TOFHYERMBOED 2 KIEE L KBROKSEED
R0 %, TS 77 LCOBEBIE>TRPo TV, ThbbIDHEIZ, KABENE
WBEIEL - CHBEER > TEREZMHEIL, MABEESBEVEERERELRET 2B 2T
%, %%, GomperTz BA#IZ (2. 1)RE 3. 8)RXD &> % 2@ DM HBEBRAORER 2D
2, ZZTRERROEIEME EMDFEBOZNZNIKET 2HICHBEL 2w > Hf
Do, tIEBRBAEERCE L L L,

DEOHEARS bb»2 8D, ZOARETFVIVIETEMGYEETEOERY L, #
DEBTERTHE2BIR) L2 FREBOVTREESN TV S,

PUTFT, GIDA2EE, YAERE B Lt COEREROEEF 2 ED, FOHBELR
HTsazrwel ko,

g7,

L &_d (o)

Thiho,
Inx=2z2
EBWTB.IDA =B8RI,
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dz
dt

¥2%, BRI 2 T2 —BOEMAHFEATHY, ZhERBBIE, RADLS
kESBOND,

+apz=m exp(—kt) +p (K —Inp) (3.13)

K_
z2=G exp(—apt)+ap"1k exp(—Fkt) +_alng (3.14)

2L, CREEBOIHREZ L > THRESNIWMAITR TH 2, 2=Inx TH 20 oHUHE
1, 2§

m
ap—k
372 Z 05 Gompertz B2 Eb T, T72b 5 (3.14) R, 2 DD Gompertz B » T Hb
INBEBETH 5,

PET, BEHSMICBO TEIREESELL R OWTOFYERDERE EALT
BIENTE, L2ATB.UREZBWT t>0o2EZL S L, FHBIHDALEDS, DL
Ep LRAKCBITS x DE x 1T

K —Inp=alnx

BRI L, p OEICHIE L PHEEMGECIRT 5, 202 Lk, p —EDH & Tx KD
AL TWL 2, PR TEAEICEL, 2ORIEOERETZZL2ERT 5, JhidH
RKOERBEKE L TRFET 525, BR LR, BRTp 8EMT 27200 p KIELUT x DRFA
BHEDLZEERPLTVS, ChEBKREFLVOBRBELVI Bt oA5 L, B.1)RT
BEREZTTL RRAETHD, BT 501 CT b bRREBROFAASRMAG LRFMEL VS
IeThB, LrL, GUARRKSVEHCHS E2EUCZVEETHRILT 2 THE95,
ZOBERICIEBO T BN AEHKSINL SN TVRE, LzdoT, ZORTHYEHEIR
Lo VBN BEEREBRTOEESRRL, H20it >cDERERINT 2 2 & 3BKDE
HOBENTH S,

2T, ZZTE IR LMOEEET NV EOBEECOVWTHAL L S, ME - A SR,
ERRENLTSESLOWERER 2HBIVCHET 2RO L 5 2ERAERL

C, exp(—apt), exp(—kt)

b=a exp(—kt)+,8—dzz_r

Gus=G (1 +25)° (3.15)

72750, a, By RiENFA—FTHY, G, GusZENEFNME ¢, t+5 2B 2 MEMEHE
2EbT. dp)id, BRERD p & d DBFRETRL N EFEXT, FHXDB. 1)ARLAEAL
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WEDLDTHS, ZORBZER»SELNLFEBANTH 57228, ZOEFMEBLTT TR
MIERERY UARBEMESCTEZL L, ZOEBERLDRBEENREEDOS L TO
PLrAdDRERATHLILRLYDBENAONS,

—7, B, eI 0BECHE & 0ER X Y B Goveerrz BEKIC ReENeke R %2 4
AEbLYE, EIBSHBRRAOE TEERD LEREREZR U, ThE, p & d otk b IEk
LS 2 HOME * BB 2ERT 20 EbD TEMLRFETH 512,

KRTRLZBINRE, ZhoDEZFOFNEL LD THS, Tihbb, ERETFL
BT 3

Ly (1)) =bex(B)—dy ()
PEEILBTE
%(w(t)) =d(Inw «—Inw (£)) + 5 (Inp (£) —Inp ) (3.16)

2D, EREROEARD Gompertz BB TEDb &, ZOEERNRED p L ZDRAEp +
LDETEBEINTWBR I NN, Z0EZ2HZ, G.IDRCLFEHEOBTERY Ahsh

Twd, ZLT, p t d BREEBEFREB-THBEIC, EEEED Gompertz BEIZHES A
BOULTw2, 2720 G1O)XANRLSEEHBELERE L T 20100, (3.11) NGB R
MEEELT2HA88% 3,
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£Z25TBIANATE, EREROEARL 23 Gompertz B % ¢ 12 X 2 RMP TEH 2 7223,
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dax

E‘=k(lnx +—Inx) +p (K —Inp —alnx)

1
x

b, IhEBEETHIT

1 dx_ klnx « +p (K —Inp)
p dt—(k+ap){ prs Inx }

%o, ERFBEB L UVBRAMEOR % % Gompertz BEEICRET 2, 27z, ERETVIIBL
Th, (3.16)A T p=const. L B, ZhEFND p X URFAED R % % Biffi’e Gompertz B
BB ohd, LisoT, EENG.INDREBVT t 2 BETEARL, Gompertz B DK
D EB Iz Z &1, H5EWRT Gompertz BB R TR L7 Z L THD, ZhiF(3.11) ROFH
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HLBTRDEFTI L REELHMETH 2, i3, BEOD TIHOES CEb 3 L HRI,
HESERBMICNT 3T A ORBRBECLHET IHELLLTH D,

FHRIZBWTC, HTEOONRERD S BB, EREFE2RLYT Q. 1DA L, ERER
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2 (7on = 7es)?

BRNCT B m, k, p ERDBIENIZTITINI A—SHEEDRBIANETH S, £
® B ANRICE TN /8T A—F BERINC L L OSRER -, BEOFETERN2HE
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Table 7 The parameters of the growth model

Plot name m k b
Sugi

Gobozawa 6.683 0.0380 0.280

Ia 6.683 0.0380 0.280
Godai 1 3.164 0.0247 1.607
Godai 2 3.437 0.0274 1.977
Minamizawa 3 2.849 0.0194 0.533
Metaki 3 2.510 0.0202 1.110

I 3.090 0.0234 1.152
Anno 2 1.955 0.0154 0.646
Ninodai 10.637 0.0519 — 2.826
Minamizawa 2 6.706 0.0313 — 0.467

11 4.004 0.0267 2.448
Anno 1 0.121 - 0.0250 8.974
Kurozuka 5.218 0.0433 5.152

111 5.142 0.0389 2.194
Total 3.750 0.0274 2.347

Hinoki

Obera 1 3.857 0.0359 2.383
Metaki 1 1.963 0.0148 3.554
Metaki 2 3.361 0.0195 4.086
3 plots 3.252 0.0265 0.673
Lightly thn. 1.152 — 0.0132 12.614
Properly thn. 2.129 - 0.0071 13.028
Heavily thn. 1 3.214 0.0222 8.748
Heavily thn. 2 0.594 — 0.0080 12.154
4 plots 3.338 0.0202 6.170

Total 3.844 0.0272 4.612
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=T (1+n)"

i=1
TELTIENTED, 2L, LRFIMEEROVAME, n3iBEBOHMOFEHTH S,
Lisl, EROKMCE ST, boRERNMEEL B, MEROHENSE LT LIS
B2V S, ZOMOBERERCILTALTOEESEEATVSE, —F, .1NRR
MAERICET 2 EHERODAREETH L5, 40 UTD0ERPSOFYEROERE & (3.17)
RICLAHEEZEBHE T2 2 ENTER Y, ZITI I TRMEREOEAME L HEE
AV,

ﬂ=ﬁ31+m” (3.18)

DEEBBHRCOVTHRT AL, 20 A3, kBEBOHMOBDLY £ Tz, MER
KXo TEYMBEERENARECER L2 2RbITHOBETH 2,

ZEIERBMEH L LT, -8 ERKOEHE LHHEMBEDOHE, sz ROHE:
Tllze 22T, 3TERERROEAMEGEELLET 2 &, 2ENRE{LOERI LS

£—8 E£REFLOBESHEDORINL)

Table 8 Examination of the goodness of fit of the growth model (1)

Metaki No. 3 plot

E & £ E X P,
Increment percent of mean D.B.H
BoOM EAE FHEE R OE X EHIE M BOE X
Period Observed  Estimated Error percent Observed  Estimated Error percent
(yr) (%/yr) (%/yr) (%) (%)
21—26 1.829 1.664 - 8.9 1.095 1.086 — 0.80
26—31 1.412 1.442 + 2.12 1.174 1.167 — 0.66
3136 1.496 1.414 — 5.45 1.265 1.251 — 1.06
36—46 1.005 1.234 +22.85 1.398 1.415 + 1.22
46—53 1.120 1.057 — 5.60 1.511 1.523 + 0.78
53—56 0.938 0.868 — 7.47 1.554 1.563 +0.57
56—61 0.847 0.797 — 5.9 1.621 1.626 + 0.32
61—66 0.645 0.687 + 6.64 1.674 1.683 + 0.53
66—72 0.718 0.593 —17.38 1.747 1.744 -.0.21
72—177 0.453 0.469 + 3.43 1.787 1.785 - 0.14

m=2.510, £=0.0202, p=1.110
nl i BHORMOERAER
Increment percent in period i (% /yr)
m 1 FEHOHEOEK
Length of period i (yr)
The parameters which were obtained for each plot were used for the estimation of increment percent
and P,.

k
B=T(1+n",
1=1
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Table 9 Examination of the goodness of fit of the growth model (2)

Gobozawa plot

B & £ K E P,
Increment percent of mean D.B.H
:t L] EHE FHEE B oE X FHIE STEE B E X
Period Observed  Estimated Error percent Observed Estimated Error percent
(yr) (%/yr) (%/yr) (%) (%)
35—38 1.617 1.882 +16.36 1.049 1.058 + 0.78
38—43 1.641 1.692 + 3.11 1.138 1.150 + 1.04
43—45 1.365 2.100 +53.85 1.170 1.199 + 2.51
45—52 0.847 0.869 + 2.63 1.220 1.252 + 2.62
52—55 0.887 0.976 +10.02 1.253 1.289 + 2.89
55—60 0.847 0.869 + 2.63 1.307 1.346 + 3.00
60—66 0.512 0.740 +44.57 1.347 1.407 + 4.41
66—71 0.347 0.584 +68.24 1.371 1.448 + 5.65
71—176 0.638 0.482 —24.53 1.415 1.483 + 4.83

m=3.750, £=0.0274, p=2.347
The mean values of parameters shown in Table-7 were used for the estimation of increment percent
and P..
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Table 10 Classification of thinnings by thinning ratio and change of skewness

M & E (%) E E ®B 2 EEEMN T E ¥ m
Decrease Little change Increase
Thinning ratio ~— 0.2 ~— 0.1 ~0 ~ 0.1 ~ 0.2 0.2 ~
N 0~10
Light 10~20 1 2 2
thinning  20~30 2 1 1
A 30~40 4 3 2 1 2
Heavy  40~50 2 1 1
thinning 50~ 1
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Fig. 10 The relationship between thinning ratio and Fig. 11 Comparison of the regression lines of thinning
relative diameter class in the lightly thinned ratio
samples when skewness increased 1: skewness decreased, lightly thinned
p = 0.7301-0.0921 R,
2: skewness increased, lightly thinned
p = 0.8571-0.1358 R, '
3: skewness decreased, heavily thinned
P = 0.8754-0.1096 R
4: skewness increased, heavily thinned
p = 1.2243-0.1481 R,
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rn=mexp(—kt) +p (K —logp —a logd) (3.17)
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Table 11 The initial figures in the yield tables at age 20

Sugi Hinoki
ES 14 ¥ ¥y E & EN ;& £t B &
Hh Liva No. of mean No. of mean
trees diam. trees diam.
Site (No/ha ) (cm) (No/ha ) (cm)
Ia 2000 ' 16.6
1 2200 14.4 2200 13.5
II 2500 12.2 2600 11.1
III 2800 10.0 3000 8.7

v 3500 7.8
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W(a,b,c,x)=1—exp{—(x%a)c} (5.2)

w(a,b,c,x)=g(x—;a)cvlexp{—(Ez—a)c} (5.3)
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Table 12 The stand density conditions in standard yield tables

Sugi Hinoki

Agelyr) Ia 1 11 11 v I 11 I
30 98 97 96 98 97
35 98.5 97.5 96.5 92 89 98.5 97.3 95
40 99 98 97 93 90 99 97.7 95.5
45 99.5 98.5 97.5 94 91 99.5 98 96
50 100 99 98 95 92 100 98.3 96.5
60 100 99 98 96 92.5 100 98.5 96.5
70 100 99 98 96 92.5 100 98.5 96.5
80 100 99 98 96 92.5 100 98.5 96.5
90 100 99 98 96 92.5 100 98.5 96.5

100 100 99 98 96 92.5 100 98.5 96.5
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£—13 TEEBMRZ FHINER
Table 13 The yield table for sugi stands in Tokyo University Forest in Chiba Prefecture

Site I
LY NI NI TS ERE Hg % B O
No. of trees Mean D.B.H. Basal area
R EUI VN EMAR e XUV N EHKR Ei#N AR EHA
Age All trees Remaining Thinnig All trees  Remaining  Thinned All trees  Remaining
(yr) (No./ha)  (No./ha) ratio (cm) (cm) (cm) (m?/ha) (m*/ha)
20 2400 12.28 29.78
25 2400 2160 (.100) 13.89 14.29 (10.1) 38.57 36.46
30 2160 1772 (.180) 15.86 16.59 (12.3) 45.14 40.11
35 1772 1472 (.169) 18.16 18.92 (14.2) 48.28 43.15
40 1472 1266 (.140) 20.48 21.18 (16.0) 50.74 46.32
45 1266 1102 (.130) 22.69 23.37 (17.9) 53.33 48.95
50 1102 893 (.190) 24.82 25.72 (20.9) 55.37 47.90
55 893 27.21 53.74
60 893 750 (.160) 28.48 29.37 (23.6) 59.12 52.52
65 750 30.67 57.41
70 750 659 (.121) 31.77 32.61 (25.6) 61.84 56.96
75 659 33.70 60.98
80 659 588 (.108) 34.63 35.49 (27.5) 64.57 60.25
85 588 36.41 63.54
90 588 541 (.080) 37.18 37.97 (28.3) 66.47 63.49
95 541 38.72 66.14
100 541 39.34 68.49
¥ oy BB [ MRINE RNEE  THERE
Mean height Volume L-¥) | Mean
R ¥ N FEMA LA EHAR RtkA  Accum. Total annual
Age All trees  Remaining  All trees  Remaining  Thinned thinned vol. yield increment
(yr) (m) (m) (mf/ha) (nf/ha) (mf/ha) (mf/ha) (m/ha) (mf'/yr/ha)
20 9.5 150.3 150.3 7.51
25 11.3 11.4 227.4 217.4 10.0 10.0 227.4 9.10
30 12.9 13.1 300.3 271.4 28.9 38.9 310.3 10.34
35 14.5 14.7 355.5 322.5 33.0 71.8 394.3 11.27
40 16.0 16.2 404.9 374.3 30.7 102.5 476.7 11.92
45 17.3 17.4 455.7 422.9 32.8 135.3 558.2 12.40
50 18.4 18.7 500.8 439.1 61.7 197.0 636.2 12.72
55 19.6 512.5 709.5 12.90
60 20.4 20.7 585.0 526.0 59.0 256.0 782.0 13.03
65 21.4 592.4 848.4 13.05
70 22.0 22.2 656.2 609.5 46.7 302.7 912.2 13.03
75 22.8 666.9 969.6 12.93
80 23.3 23.5 721.5 677.3 44.2 346.9 1024.3 12.80
85 24.0 726.7 1073.6 12.63
90 24.4 24.5 773.3 741.4 31.9 378.8 1120.2 12.45
95 24.9 782.4 1161.2 12.22

100 25.2 822.3 1201.1 12.01
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Table 14 The yield table for hinoki stands in Tokyo University Forest in Chiba Prefecture

Site II
LY NI NI FHMEEE = T
No. of trees Mean D.B.H. Basal area
R XU ¥ EMAR Sifp IV N EX7 ¥ N Eils#N £V N E 7Y N
Age All trees  Remaining Thinnig All trees Remaining Thinned All trees  Remaining
(yr) (No./ha)  (No./ha) ratio (cm) (cm) (cm) (m*/ha) (m?/ha)
20 2700 11.04 27.09
25 2700 2511 (.070) 12.43 12.70 (8.4) 34.74 33.50
30 2511 2109 (.160) 13.97 14.60 (10.5) 40.75 36.95
35 2109 1814 (.140) 15.86 16.49 (11.8) 43.84 40.35
40 1814 1578 (.130) 17.72 18.38 (13.2) 46.82 43.39
45 1578 1405 (.110) 19.58 20.21 (14.3) 49.40 46.47
50 1405 1152 (.180) 21.34 22.18 (17.5) 52.01 45.76
55 1152 23.44 51.26
60 1152 991 (.140) 24.46 25.23 (19.6) 56.04 51.00
65 991 26.33 . 55.69
70 991 882 (.110) 27.21 27.98 (21.0) 59.70 55.88
75 882 ' 28.91 59.77
80 882 795 (.099) 29.63 30.45 (22.4) 63.05 59.67
85 795 31.23 62.91
90 795 731 (.081) 31.84 32.63 (23.3) 65.64 63.05
95 731 33.28 65.72
100 731 33.79 67.97
oy OB E B® 7 ® BRI RIEE THERE
Mean height Volume 2R Mean
R X YN FEMA EXIVN EHA kA  Accum. Total annual
Age All trees  Remaining  All trees  Remaining Thinned thinned vol. yield increment
(yr) (m) (m) (mf/ha) (mf/ha) (m'/ha)  (m’/ha) (mf/ha)  (nf/yr/ha)
20 7.3 106.3 106.3 5.31
25 8.7 8.7 160.7 156.6 4.1 4.1 160.7 6.43
30 9.9 10.1 213.6 196.8 16.9 20.9 217.7 7.26
35 1.1 11.3 253.8 236.7 17.1 38.0 274.7 7.85
40 12.2 12.4 293.6 275.3 18.3 56.2 331.6 8.29
45 13.2 13.3 330.8 314.2 16.6 72.9 387.0 8.60
50 14.1 14.3 368.1 328.0 40.1 112.9 440.9 8.82
55 14.9 381.1 494.0 8.98
60 15.5 15.7 433.0 398.3 34.7 147.7 545.9 9.10
65 16.2 447.1 594.8 9.15
70 16.7 16.8 494.1 465.7 28.4 176.1 641.8 9.17 -
75 17.3 507.5 683.6 9.11
80 17.7 17.8 548 .4 521.4 27.0 203.0 724 .4 9.06
85 18.1 558.2 761.2 8.96
90 18.4 18.5 593.5 571.7 21.8 224.9 796.5 8.85
95 18.8 602.2 827.1 8.71
100 19.0 632.8 857.7 8.58
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Table 15 The stand density conditions in practical yield tables

Sugi Hinoki
Age(yr) Ia 1 I 1l v I 11 11
40 99 98 97 94 99 98
50 90 96
55 100 98.5 97.5 96 100 99
70 93 96
75 100 99 98 97 100 99

100 100 - 99 98 97 95 100 99 97




246

F—16 TEEYMA FHINESR
Table 16 The yield table for sugi stands in Tokyo University Forest in Chiba Prefecture

Site 1I
RYAR NP N TR EE Mo = W E O
No. of trees Mean D.B.H. Basal area
© B EX VN FEHKR HIRE EHMA FEHAR FIRAR 2K EMA
Age All trees  Remaining Thinning  All trees  Remaining Thinned All trees  Remaining
(yr) (No./ha) (No./ha) ratio (cm) (cm) (cm) (mf/ha) (mt/ha)
20 2250 12.40 28.50
25 2250 14.07 37.06
30 2250 1552 (.310) 15.60 16.66 (13.1) 46.00 35.75
35 1552 ) 18.35 43.53
40 1552 1011 (.349) 19.85 21.48 (16.7) 51.37 38.50
45 1011 23.25 45.19
50 1011 24.80 51.72
55 1011 707 (.301) 26.15 27.87 (22.0) 57.84 45.36
60 707 29.47 50.81
65 707 30.86 55.95
70 707 32.05 60.64
75 707 544 (.231) 33.06 34.59 (27.9) 64.83 54.21
80 544 35.81 58.23
85 544 36.86 61.94
90 544 37.75 65.26
95 544 38.50 68.19
100 544 39.13 70.75
o OB B ® M ®| FIfRINE  RIEE EHERE
Mean height Volume A Mean
b EXI VN FEMAR EHAR AR FEEAR Accum. Total annual
Age All trees Remaining All trees  Remaining Thinned thinned vol. yield increment
(yr) (m) (m) (mf/ha)  (m'/ha) (m*/ha)  (m'/ha) (m*/ha)  (m?/yr/ha)
20 9.6 144.6 144.6 7.23
25 11.3 219.3 219.3 8.77
30 12.9 13.3 307.3 245.3 62.0 62.0 307.3 10.24
35 14.7 325.2 387.2 11.06
40 15.9 16.5 414.9 319.3 95.6 157.6 477.0 11.92
45 17.6 395.5 553.1 12.29
50 18.5 476.2 633.8 12.68
55 19.4 20.0 557.0 446.1 110.9 268.5 714.7 12.99
60 20.8 516.9 785.4 13.09
65 21.5 587.0 855.5 13.16
70 22.1 654.3 922.9 13.18
75 22.7 23.2 717.6 608.5 109.1 377.6 986.1 13.15
80 23.6 667.2 1044.8 13.06
85 24.1 723.3 1100.9 12.95
90 24.5 775.1 1152.7 12.81
95 24.9 823.5 1201.1 12.64

100 25.2 868.7 1246.3 12.46
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Fig. 19 The output of the diameter distributions assumed in Table-16

H—19ic, A ¥INBROBANZEFICE D, £ L THREBROEEM 2Rk, 5
BB T, EHO IFOHERZ N FHRERR, EHAEY, BIMAEHKErEbT, 2L
TER M7 AERENTO, +DENZENEZNEMK, BIMKROEESHEREDOL TV,

EESACHTIRFIETEHIIZI DD, 253 AHAOFR, EREOKREREADES,
2L TEBREOEIIDWTTH 3,

FIAMARICOVT, HABREINE, ERSHARIECRRPERLEEE2R>TVWEZ L
Bbhipol, ERICE Y SAHECEMEBEC VDR, ZOEHIC 4.1) REFVTWEHS
ThHd, 2HERCIIEMIAENCIIILALRD SNV, FRATHLEMKKIINT 2
RUEARDOHHIMIE X, FEMEEOBMRIZY LAOERBICIRATHSE Z Eitbh s, HME, 2
MRCET 2 HERREIZLUR D LEVZ LI,

BZOERBORSIOVT, ZITRFEEROKE s LYHERRBIC AL —&kA %
RELTWD, Lizdd>T, BREBLZTREZS62VORRIE L UBRKEEMKICAET
IMROERETH S,



249

FFHEECEL TR, BIERESETLAEY, ZRCEENSHRAEENT 2% E0F
BREBenninol, BB COVTY, EREIR 5 EMIC 2~ 4mOEEANTDH 572,
SRR I ZEOMANTR BN ERERIMAROERR L L TRARNZETH L, &
5 Iz HRIB 10012 B\ TIBER0emicE T 2 MRS, ha 40 1 ABRERFET 2 L5 FHb
BBOREYEELNE, ZhoDRIFAERE, L. DRDTA—FDOESELETH>72Z
R RERICRL TV 5,

ZLCRBBOEBHIFEKCOWT, 20BN LS TEH—20RLE, HIiEhiE, KBk
BTSRRI PR AEICHINT 508, BREOMMEBEPHTHE, TOEMEIE, LDAT
FETERVEERMROBNE (FTHER) SHBICNUIZIRERTHS 20, ML bIC
THEES L VEREMOA S 2R, ELORES#MI PO THL, 25 LIERIHE
SENLERIC L 2B R bbb, BESNLEBHREKOEIZLBED I HRLIEE 1 55
Bz s 2 EOERmE L —B LT,

DEORSHERS R T LB D, AYRAT AL > TRABS A ERIINERE, REREOKS
DEEBRSG sbDTILELTE Y, »OEMRFEOMER KV TISAEDOR Y 2 & 51
S ERST,

2. FERINESRORAR
AIHOERIMRFIEEKET S 72
», MPEERZBYCERET S I L
ko7, BECEUCIAMEEET S Z
ERTEBLELOND, KVYAT AT
W7 DIEsE & B BENOERTFHET
5 ZLDHEETH %o

30p

AAA AT

10

Coef. of variation (%)
[\)
S
T

—
20 40 60 80 100
Stand age (yr)

crTi, BECLIHAEEDES X 3}

BHET 2720, AFCOLTHIE 8

L UBE, BORNBREAML . & /L;@%f’#ﬁﬂdw

Z L TE—16TRL R RBRINERON 5 |

{1 %s, BEPRCEST 5, sy

BEROKRSEE L, FHEEMERE 20 . 60 80 100

Stand (yr)

HHEL LTVWE I LIES 2B, e sse

BER, FONERZIZFNLEN6%DIL H—20 ERZBREOE(LDOHE

AEBICFY T 2R BESIIRE LT Fig. 20 Comparison of the coefficient of
_ . _ variation of diameter

w3, BETHIE, SHIEBEETR—D Above: practical yield table for sugi

TEEE ST 55, B, & (Table-16), below: Godai No. 1 plot



250

DFET B UAKBOLSZNZN2, 8, 104 %>TV5 L 2EKT 5,

Rz 2 3B OMSEEOINER I, HEREZMBICT 2 ORRERS & U OXHitkEd
BB TO B, ZHICHE> THESVEICE T 2 HEMEROKSBEELBET 50, 2
NENRL D YIUAFH 2S5 272,

FERNEROBHERDTEL LT, HMIBL0FICS T 2BMHELEREH L, Thoxk
—ITIRT, INSDORMEMEE, TOWBE, BROMRORESIZEDLE LD (EHADF
BR), MANCEET 263 RICHAD2 b0 (EMAROEEHE), T L T2EFTHRPICUE
ENZEHECHDS YO (EFEMAROEGEHE) OIBY CAREN D,

T EMROTIE, bbb PHERS L UPIRER, UARREIDRVIFERE Y,
1L Z0BE, FHEEROKNSHAIEEDRCICET L EL5N 328, FHEEIEEIC
MAFREBID RV L X AP TOEROERTH 2, RIS, EWRIIOLTORERE,
MEEER, B8R L IAFESZVIRERE L, ZLTEEMAZ DL TORFHER, 1
HBHRERTREZZ—EETHD, BHRTRUATESSVLIEEDL TP IDOREL R 2T,

£—17 FEEFINBERORMEMED K

Table 17 Comparison of stands charactaristics at age 100 in variable density yield tables

an b2 B M4 E BRI T LT FHILT
Stand charactaristics Low density Medium density  High density
FEMARD EHEE (cm) 41.48 39.13 36.64
FHE Mean diameter
Mean of remaining E#E (m ) 25.5 25.2 24.9
trees Mean height
EHARD MARFE (&) 468 544 647
HEFE No. of trees
R 725 M7 T A (m?) 67.90 70.75 74.27
Remaining trees Basal area
per hectare B (m®) 834.6 868.7 913.9
Volume
FEIMA Hgrs i AR (m?) 116.45 116.97 117.27
DEETE Basal area
Total yield BB m?) 1236.0 1246.3 1258.7
per hectare Volume

L2 UHER20EE I B W THIHINI AR B X UERBSEL > T Z L 2R, 10064 F T
DVEMDERBETHET 2 &, BMBOBRERBIIAFTBICEZ EALEKEL TuinI L
Vb oz, &6 IHETSELEORBOBEMIC OV THMERER KT 2 &, IREHK
DA GIEIZ ha 4D, 267.6, 260.2, 250.8m T, MAERESDZLIZERMEERENKE
WZedbhrol, 2O ns, EEINREGHTOBRMBRNEEDZZ, FR—-EHEAILT



251

Wl ZEeBFEIND,

DEOBRFOEREZZ DD E, RDELI TR B,

i) TAERELIFE, FHEI/NE

i) MAREREDEVEE, RONORFERIKREW

iil) MARBEHNER->TVTY, 2EBFHMEEHET S &, RINERICERIZV

o, MOABEEENORE L REWCEET S 0THY, BH - FNLODT7 I
VREMEREROBER L BT b,

LictdoT, ZORBMROZUML VUM, Ky AT L2 EERINERORMICHT 2 Z
YREHAETH 2 LIS Nz, 2 LY AT AREESHEAAZ A TRV, Bt
MTONEES AN T 284, FHCTEIMAIEECRENH2 L 2FRL2TNERS%
W,

v b 0 (<

AHLFTFEEREMAF, bt/ FEERBRMOERFNT 2TV, TOR/RRCETEERET
LEEEL, BAHLHIEEFH2RAZ LD TH S, BonlNERIE, HERONERD
EAHWER T, EEARPEAHRYE, EREREFORLIBLWTHEOMKTZ2ED
DTHLIELTWS I eRTAD SN, 29 LRNERSERMTERICTEL LI IR ST
xR, ICALOBRLREVEEZONS,

BB, 25 LINERANEOMROSBROBREC DV THNL D,

D EORFIFAHBINES, SENER~OREETH S, ARTIEAMREGHL THS
BHREEEL TV, HEEICRbD, KRRV E, H2VIEEROMEREMEAED
€2k EROLD RINEREAMT L I LSAREL K D,

wiz, M ORME, ESE T 2 EEEMES D B, MMOEEN 2RO THIAE, ARE
EHREAETHY, TABMSENR TV ELEDHLLTFRANARTE S, AYAT LS
WCHIRLIRTET /85 A — 513, SARES L CEHEROVIME L, FIMEERERO
ATHDH S, MUEOTLIZHL 2o OEE2ERRNCES € T IE, EROMAIINT
2ERTHNTREL RS D,

7 LCSEBINBROAMNSEZ S b, EKRIX, HEMHLONEREERT 20 DE
IRERIH 2T TH o1z Lo LEMRRHSOMAICEEEENR RS J I RER R L
EHHEDONERETHD LELD, 2O Lt a s REROEAGDE I LI, 0T
NEETINEEES52 L0 LT 35S, AFRNERNETEZVLD0HETHLEEZILN
%,



252

S 5

KX 3 EMEMMOMIPERBIT 2B IRV, ZORBRCESEEREFTVEHEL, o
YEa—7ul s AL TR EHSERETFHE2RAT D TH 3,

Bfricid, T U TRERFTEHRBHEETRBMOEE 2Bz, BEEREEEML -1
X 7rRi#R 2 12 MitscuerLicH HIfR SR < HA Lz,

MARBOFV BRI TiX, b3 S3EHOME B 5872 Gomeerrz B % [V
ROEMARBUCHER L, ZBEA 55213 D Gomperrz B> TW2 2 L 2R L1, 2 2
THEHIN BRI, ZROBPVEECET 28HD /35 2 —7 5, E—#EF TS
FTIRIZ—EEB>TWBEILETH S,

REREMAIC BV TIERERDORT X, KIOMAL L MABEKET 5, 22T T,
BRENLCEREERLS VTS LBBRMOREEE p & FHER v 0BG+ WA HE—E: 7
Ty b LR, #UORL 2EROMFOERRAL, HEHYE 2 LERHREORITIIL
5B bholi, ZOFLOMRE logp+alogx=K TEbL, MOBE LM 2 L%
el

Kiz, PBIEEOMAERCE LHHERERZELL, HOBE L OBEICB W TRIFL 72,
BR LD BAINLEERERE nld, bEE 2 HNIER & 2 At EEES) T, BRR R ROE
AEZRL1. Thbb, n=mexp(—kt), 2O, £EBFHMEE L TEIZ—EDEEIMER
EnTwichae, LEHBOFE CHNNCEESMECEBETHOUKAITRE, <5 2—50
ENEZZERER L, BRI LLBRERTL, ERERREHETIRADLO> %
ERETVEREL,

% %=m exp(—kt) +p (K ~Inp —alnx)

EARERFESHERE LV CBP T 2HE, KOBEORAC I VES T 3HOME LTRE
ENTWE, Zh%fE< & Gomperrz RDETRb E W2 EEB 1B ONS, ZOEF L2 EH
LR, 2830 BREEERTERMSOERBRERHE —WCERT 2 2 L TaEL
ol

FHEROARL LSV, ERAMOBRIERBDOENRRANDEA 2 HET 5> X TEE
LRETH L, MR, MOBESH L KELBRIZVRYVEREZECTEL L2V ERD
ohlcle®, ZITR2HAE/RIROBHELEARERA L U TRAZREL 72,

Xy=ax;t8+eg
7o, BMRCH S AR ORILE, MADERRBIZLIVELZZ Zetbhol, ThbbB



253

EREBFOBEWRIEIZ/NEREPLIIES OEF ML, HRELREO M A& TIME
BARD LRI OBEERI b R&7D, BEERBY L. 25 LEEROREDENZ, BEEED
COMEERLEE T AL TCERNREET 2 2L TE,

Bk, ThETHHLCELARBFORBRIRTE, ava—y7usJ6%2EKL,
FEEEMMOER TR 1T o 72,

Y, A¥F, £/ FAIMENRE LERNEBREAML 2, ZOERIVERITER O
2#0b L TCERTE2NBE2OTIENEBEEINT VS, DL ShiNERIE, —HOEERE
RRE, UAEREPEEDO DO ZICRERRASRIT 2, $BHROFHERESREK
i BAERE, HMRRIFTHLIEERLSL->THY, BEONEBROME L —BL 7,

kiz, U707 akfv, ZhAZNENCEUINEREZAML 72, VL 2EIREDH
HrBLIFOREERD ARINEROR 2R Lz, I I TREESMOHER S FERHIREL
7o, FBORVERTH o, MOV EDIF, AFOHMAIE (d) 2HLL, PELIT
&@ﬁ&ﬁf,%&ﬁfwﬁgﬂmﬁi%%ﬁbto%@%%t;ﬂﬁ,ﬁ*ﬁﬁﬁ%wﬁf
HARY D) FHREII/NS, HAEEYYVBREERIRTH> %, ZLTREFHMIO>LTOR
GBI, YAEBOSDIFEALKEL T RN, ZhiZ, BEDORLZIMSOER
HEtr LTRURRRTHE EEL SN D,

PE, BonUERR, ERONEROEANEED AL ST, EROBEHEICHIETE,
ERAGOEHRY, EEEEEEOEICBLCREOHA L Xbd TRMEL TSI L
DED STz, 2O LIINERSERM IR RS R o722 L}, WALEOERD
REWEEZ OIS,

51 B X ®

(1) ZE & FREMFcoEEERCET 2 EBENMSR, AEPTEHR20: 1153, 1968

(2) EBCE - MAEA NETFREROEMOMSHBEROMS, 326 AMBER R © 79—80, 1980

(3) Baiey, R.L.: Individual tree Egrowth derived from diameter distribution models. For. Sci. 26:
626—632, 1980

(4) DemiNG, W.E.: Statistical adjustment of data. New York, John Wiely & Sons, Inc., 1946. % O%—
RHHEICLET - DF LD, 198pp, HEENE, FH, 1950

(5) GouLpINGg, C.J. & SHIRLEY, J.W.: A method to predict the yield of log assortments for long term
planning. N. Z. For. Serv., For. Res. Inst., Mensuration for Management Planning of Exotic Forest
Plantations, FRI Symposium 20, 301—315, 1979

(6) fEEERX « KFBE— : RicHARDS £ R BHIC & 5 FEhEMAK DM A RTE K O BT, BAAR3E66 © 99—108,
1984

(7) REEE RRHES  ATHOEZEAMFCOWT (M) EERIEAKMEEL YA 7D 7 2—F cDH



254

%, 93[E HAkdR - 121—122, 1982

(8) Kummi, H. F.: Foundation of the phisics of the biosphere. KHFF B8R : W4 ¥ FH, 237pp, F
WEE, HE, 1974

(9) ARELRE | HFMHFAEFFH, 659pp, BMHIK, FHE, 1978

10 AREERST-WFEEE  ATHOEZRSFICDOLT (VD) BRENESS & U—EBRg0oSmoEs, 91E
B#E © 103—105, 1980

1) FREXRR TE- -FS 48, 420%, KREHE, 8, 9, 11—12, 13—24, 9—18, 34—45, 1957

12 A H:EREERBORF, b/ ¥ ATHICB T 2 TEEEOHMAIEER CET 2R, EARYEE
s, 1983

13 F4 BF: b PV AIMRONER L N0 FHIS R 7 L12B8T 2598, HEAPHR3L7 1 1 —65, 1982

04 # —= U UERICET 2 ERAOFE L EMNA A 5 < Y IR O AN, VR R EBITIE 12, 201
pp, MEFIT, 1955

19 HEBNE:EREFLLLTDTIA ZABMIONT, HEEHEET © 44—53, 1982

(0 HE#tHE  MROERIET 2 ERWEE (1) log—MirscHERLICH R D3R, HHFGE64 © 461—467, 1982

07 EH&LHE I MAROERCET I EHRNEER (1) BSM5| &7V ORE, HHEEES5: 135—142, 1983

18 E&tE  MAROERICET 2 EHE R (1) ZIRIT log—MITSCHERLICH F5R, HAKEE6S & 417—426, 1983

19 FAEFBIRER - ik B . MITSCHERLICH RiC & 2 HADERFHI, BAHER61 '37—102, 1965

€0 BMEFRB-BEHE-HYHET | AFRNBERYNED Y 2 7 AMERET 2R —ERKETEEY
MAFHENRE L T—, RAEBIL  269—330, 1981

@) PBEEF : Ricuarps function iZE T HAEERNT (1) w—n trajectory. BHkEE65 © 399—407, 1983

€2 PIBEET] : RicHArDs function ZE D oM EREN (1) RS EEHR, HHGE66: 10—16, 1984

03 HEMERMGEMR - AETRISEEH, 486—487, HE, B, 1971 .

d FREA KA S 2L —y 3 YT 2 EREFLORE () 74 7AD/SF A — 5 QEEC & BHETE
HRSMO TR, 87[EHMEH : 8788, 1976

€3 FEREAX « ATEX I HIMEHIC L 2HMEENORD F, bdh 2T LREREES S Y — <15, 53pp,
MERNIRERT, 1966

€8 PiENAAR, L.V. & TurnBuLL, K.J.: The CHAPMAN-RICHARDS generalization of Von BERTALANFFY's
growth model for basal area growth and yield in even-aged stands. For. Sci.19: 2 —22, 1973

@9 REeINEKE, L.H.: Perfecting a stand-density index for even-aged forest. Jour. Agr. Res.46 : 622—638,
1933

08 MEFTHERERE | R § EMMSINERFUFAE, ERABRLEMEERL, 154pp, 1956

€9 FREFTARESERS | BRMYT U O & MR TINER ARSI E, INERFERICE T 3 R H 427, 252pp, 1961

60 RHIEZ « PATEARRR - SRRE - EHALES | MO LEMEDOHE (FH) 74 v Y ERBERRMIC
BF 5 BT OB, RAEHKAS | 49—53, 1952

8) SuiNozaki, K. & Kira, T.: Intraspecific Competition among higher plants (VI) Logistic theory of
the C-D effect. Jour. Inst. Polytech., Osaka City Univ.D7 . 35—72, 1956

82 BAEHE AL - EStRoBotE:, 925 B © 81—82, 1981

83 BAHIE  AONERRARECET 2R, RABEIMELHRT, 162pp, 1982

8d HAHE | ERARMECET 2R (V) EEORL 2t/ RS0 ERER, 95E BMR © 113—114,
1984

Gy BHAHE : FBEMRICE D 2EESAORNE Z0ERTFHAANOLH (1) BEEELOEMEZDAH=



255

X &, BHREE6T © 133—140, 1985

60 HARAE  REBEMKRICBY 3 ERIMOEN L Z20ERFAADIEH (1) EEAHOELICOWT, H
#A5E 67 © 305—310, 1985

68) BRRE  HFNERFARB Y R 7 24 (1), J. Pc—For. 3 : 54—59, 1985

63 BEHE . #HoNEEHEM Y A7 24 (), J. Pc—For. 3 : 101—110, 1985

69 HRAIE - -EtE | IERFARFCET 2% (1) BNERER LBV AR5 A -5 D#E, 93E
H#kE © 129—130, 1982

@ SARKRE MBS ROFE BT 2 G E, BT, 86—104, 1961

@) SRRt  HERARL L TOMSOBR (1), BHkEE48 : 436—439, 1966

42 Swepa, T. & Komg, T.: Applicability of growth equations to the growth of trees in stem radius

(I) Application to white spruce. J. Jap. For. Soc.63: 113—124, 1981

3 FURRM : BMEBENREEC ULBMRER TR, AR5 119, 1963

W PHRAE kI nHaoBERERN, BHEE62 : 294—300, 1980

4y PTRAE Moo ERICET 2558, RABEIMEMA, 1981

4 TTARAE - REX | TERSWCB U 2MAIERER, #EH (FX) 19:69—175, 1975

@7 ERFIEM : AF, ©F ATHRORMKIEHREICE T 525758, BRISSEREREIERBEIS — RIS (C)
FRREHES, Tlpp, 1984

49 Pl BT EAR ERRIVE, HERBTERLL  37—53, 1915

49 EFHIES : REEMACHT 2 BEARRMADERMBRICEET 20178, FAEES ¢ 1—205, 1928

b0 EHERE : ERMBORE, BHEE6L : 321320, 1979

(19854 5 A318 5 #)

Summary

The purpose of this paper is the production of yield tables based on the results of
growth analysis.

Stand growth data from 10 sugi (Crypfomeria japonica D. Don) plots and 8 hinoki
(Chamaecyparis obtusa S. et Z.) plots were used in the analysis. MITSCHERLICH’S equation
was used for site classification and it showed a good level of fit when used to experss the
height growth curve.

Since yield tables usually satisfy the power relation N =a x® (N: number of trees, x:
mean diameter) , decreases in the number of trees are of importance. The values for N in
many yield tables were shown to follow the GomperTz function which Kuiomi deduced from
his self-thinning theory. The parameter % in the GomperTZ function was found to be stable
among various sites in the same district. This fact suggested that the diameter mean
growth also followed a GomperTz function and that the value of 2 was the same whether
the relationship was experssed in terms of N or x.

Because density and site should have the largest influence on the diameter growth,
data concerning the latter were analyzed in relation to stand density. The trajectories
shown by the data for stands on different sites were contained within a straight belt in the
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logN -logx plane. Its center line was expressed by logN +alogx =K and this was defined
as the standard of density.

Next, the increment percent of mean diameter was analyzed. The observed increment
percent, #, decreased exponentially, the relationship being given by n=m exp (-kt).
This means that x followed the GoMpPERTZ function. But different values of 2 and m were
obtained for stands in which density was more-or-less constant throughout the study
period compared to those in which stand density had increased. Considering these results,
a growth model which predicted the increment percent of diameter was presented.

%’;=m exp (-kt)+p (K-Inp-aln x)

The right-hand side is composed of two terms. The first decreases with age, and the
second decreases with increases in stand density. Solving the equation led to a function
which took the form of the product of GomperTz functions. This model enabled the
prediction of the growth of stands which had undergone any degree of density control.

The analysis of the diameter distribution was another important objective. Using
skewness, changes in the shape of the diameter distribution caused by growth and
thinnings were analyzed. It was found that the skewness of the distribution changed
slightly if density was below a certain level. Therefore, the following equation was
proposed to describe individual tree growth over an interval of time.

X=ax,+B+te
Here x; and x, are the diameter of tree i at time 1 and 2, and ¢, is the error term.

It also was found that the effects of thinning on skewness differed for different stages
of stand development. Earliar thinnings increased skewness because they were designed
mainly for silvicultural tending. Later thinnings, which were made after the trees had
attained merchantable size, decreased skewness. Differences in these types of thinnings
were quantified by comparing the thinning ratio of each diameter class.

Finally, a computer program was developed based on the results described above and
three kinds of yield tables were constructed. The first is the standard yield table. This
satisfies the common characteristics which can be seen in existing yield tables, for
example the power relation between N and mean diameter. The second is a table which
embodies a practical thinning schedule. The development of the diameter distribution in
this table was examined and was consistent with the points made earlier. The third is the
variable density yield table. This table shows that when density is higher, mean diameters
are smaller and volume and basal area per hectare become larger. Total volume yield
during the life of the stand is also almost independent of density. These results were
considered to be a realistic description of stand growth for stands of various densities.

This paper has made some contributions which facilitate the rapid construction of
useful yield tables.



