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HiFU 13, o UHBEOHEFICIOKSENEL, 2NN D0 TR AR D TR
DNMRERER LI,

BRI DN THEPCMOER (L, WIS E) &b 25 E0ER (WEHERE, WMEHI 3y
) LOBFEAEEEIRICE - TRUKLBRHOWEIL, Braatue!® )2 k5 & Perrerson (19374F) 12L& - T
BTibhtz D, Perterson (3 Scots pine iIZDWTEURBMMTAE BT » 708, T OHEMLRIIEM
973 D TIRIEI»- 7,

PETTERSON 1T & » TiRINIHEA S BT, Eme and LancsaeTer?® |3 Norway spruce o Wik
BERCODODTHREZNA, KlDObDELTERAEZRLI,
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Py——3.184 3845:4 | 14.5343

+0.07517 Hso+14-g¢

(age)? VG
g , g//
+0.13731 \/ 100(—2—fg +T)_ ............................................. (2)
G

Py WiEFAREE,  age : Ml
G : ZHROMROBEAR KT
& ¢ BB DMK O RRA D Wi B
g ¢ 1 ERTDRI%D MR A D Wi
g’ 2 O AR MR AR o Wi #&
D SEHEE R
Hyo @ HUALHE B

Ewe and Lancsaerer [3ZORE BT 3HOMKRESHIC T DIRMEREFHE LIz, Braarasl” [
Eie and Lancsaeter Db BN ERHC L » TERREBA TR T 2R %2KD 72,

PerTerson'” (3 F 4L R ¥ = —F Y DRI Scots pine DERKER IC OV THRITAEMA, Andsr-
son® (2T DRICT & - THHREEE 1, 5007 /ha~4,0004 /ha 122\ T Lunocuist DORFEMAHIRE & &
ICRMRER, $R UIARIA D 2 TN MREFR L,

Huey and Lereere®® [IMBERERISHIRESICL DEHE I TRV LV D FHED S L1T, 4B
14 vFHEDTHES B0, MOBE R DoV Ebs, FREEST7E35L5 Humme
DIABEISH0.381C & DMRIESI RAR LAY, ChIMBEREENEEREAICLDEELS L
WHEIFE, 252 T3 & Braatre!l” (X DRI NI,

Seurr1D |3 Douglas fir DKABEMD B L OWHHBEREEIZ OV T L SHhORERFT L, HE
O EMEEOED NS > L b X<, TNULEREBE U THHEEBER I A SRV BN,

%72, Warrack® [3[F U< Douglas fir €2 T, Perrerson OFEIC LI TEFESMrEBC
B, WAL -T2 DORURIEEHI DV TRETFRZ B 2 72,

P. B. A>25=—0.68468—0. 10987 age-+0.75241(100/v'B. A. a )+3.95575 (d/D)
P. B. A<25=—8.1516-+0. 1305(100/age)?—0. 9706(100/v'B. A. a )+6.0209 (d/D)?

P. B. A>25: 250 bowsolmBERER (14£H)

P. B. A<25 : 255E LI T D#R T O W R R R (14D

B. A. a: kit WiEH

d : RADPEEE

D : ERAT O ER

age : pkilfi

T D& EEMFOHLE Loblolly pine K DWW THBLWHILTNDS, T1hb, 194854 H 519504
I TT #* 1) HD Sontheastern Forest Experiment Station Tl 152 Dk AZEEMZFK T, 54°
TEICHNEBCIE - TS, CO1EOHAES S BV Wencer ef all®® 235, F7:2 [HEOHHIE
%8B NeLson®® 23, £ NFTOBERNC X » T Crurrer? MEERRER Lic, Crurter 12438

AL DB EBHERERDKRRICK > TED LD BHFWE S ks OlRd TRITE 3 &fi~i,
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Cu. ft./acre DINHEEICDONT

In V=2.8076+0.015108 S+0.95931 (In B—21.863 A7) «eeereereereerees (5)
MGt T 2 AR TRIEE LT
In B=4.6012+0. 013597 S—Ao(4. 6012+0. 013597 S—In B) A1 «ereeveer (6)

DL EIcHT 3 Cu. ft. MEOFHEELE LT
In V=In V,—5.7907(A"1—A, 1)+ (0. 059626 —0.006781 S) X (In A—In Ay)

—A,(3.5966+0. 010628 S—0.78166 In By) X (A 1—=A71) «reeeerereennnnnns 7
ViR A S:MAIER, B:WEE, Vo, Ao Bo RFE ORISR

72, Lemmon and Scuumacuer™ (3 Ponderosa pine iIZ DWW THEEREDEMBRERL, £hicd
& 3T MircueLr @ spacing rule & biological rule @ 2 DDA RICOWVWT, REEDOTHIEZL
Ti 51z, X5IC Arexanoer? |3, Logepole pine [T DWW T20EHRDOERZR E - IMABEBREDER T
RYEREEE,OHETAERFBREZRL, hicd ST (precommercial thinning) ®
HEEERLUI,

AHITBNT, KBS IERIED 2 LR CHERBREFER Lc, ChRBEEROEFEEREIES
fedic, 7V E LCBEME LD, TOERD SHIRIKE, FEKE, %&lﬁ%’lﬁ%‘%ﬁ’éﬁ%?fgf, o)
BB LORSHBREFOBE %, COSERFOMARTREALLI ETE30TH %, HIPIARD
FEHEICK > TR SNIHERICONT, ML« BEICH T 2REBHEABL S 20 ESPREHTH 2
BT3B,

O ALEED A 7 = v ikicx L, ERRER EHEFRERERERICHFKRT S LEDNSERIC
DOTHESTERS TR, ZORP S,

Pu=3.1258—0. 202185 A+32.608681 G +rererererrrmrereeruuiinniniiiinnes (8)
Pe: ERRERR, AW, G: WEH
MHEES KBNS, KOBMETHITEAERL, ORI D 5 BEEOPIHAMEREKE IR LINHETH
RER LI

PEBRTEL LI BINETOWRER, WEHEEEINEERORES 5V RKEEETATS
HDOMET, MBEEREEZTHT 20T, T oDFBKR%E S &1Z SeurridD @ 2 By (two-way method)
K-> TREINBXIWHENEONTETNS, Ft, TNETIORLIEOL 2DORP LbH B &
210, ERABHEEICE > TRIED, WE—EOBRICE > TRENTRVEL, ZhEBHFHROEE,
ZTORBOEET, BBV IIERLCADS, REKCHS T2EROTELHEUO D& bt - TK
LZDORHREEZONTEILdDLEDNS,

L L8285, MEEICR T 2% & I3BIC, AYERICEREZOSH TRBEER SR EOBRERRL
THIWEDBBCEbN, TTIRENI XD IKKRITILAEDE BEPLE T EHES v — TR EEHRE
T A JIIANIN-EOLH-1D | 10534F, COMEMSTFROICKORRIN D L, EHESLY, PUFHu,
ROLWOU ERFRES I, BELZREEREEZ 5T LICK->T, ERERBVTEEMEZRY %
S ETHLABREZRIL, choDEHFEERLE LIRBRPR « BROES RSHBES, HA .
PAFHUD, QAUDUD, R0, (R « ZHFE0, OA%EXCERARBEIETOT it L) T TICRSN
T3,
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B - FR2 IRRIMBOBRE TN EEHE LTRO LD ITRLT,

D REHBETROE EHRIFEATHERTH %,

2) BEYTHER (B, R, BEES) » ZEOXKTERTH 5,
3) BERMICLVEHDOTTIE, EYRIERERNICRET 5,

4 REMRZRCER ¢ cB L THOTRRAOE TSR oMb,

1,47 gyt

5) BEEL L GrokpRAOEOSBELIKECRESEL, ADHAL 100 %
—ool)IEDH BT LB DD B,

6) BRUEEHT TR niIcR ERBH 5,

7 BREZHETCHENZESGVICKE, nBB#ficY 25y JHBRTEIONS,

B - FR2E, COXIRBEHEEZL LBECBTIREMBRDZLASRKEBIVBRERTDH -
fobalix, Zhid, ThETORRMBICETEELTBRMTH o EEREHKL, TOUHATHLER
ABERRELT, INETORRMEBOIIBZND, B2 BBIITHROS TIIDITKD > TOEE
ZMTELD &R, Fio, BRICBY IREMBROMATHL 2HBROHS TRIDHITKHL ST, HIEH
KREDOH—HMmZ AL T LD & LMk TRIZ < 472, Mirscueriicy, Brackman DHRDIH
oI ERNERNTNS,

EARBD [ IHRHATEE RN R D FEAMEICEE U, Mitscuerich QFERIICE 3 EBMEDINT EERL, £ORE
POERODOUYRAT y JHBROL S BEBLIRES BV LD, KICRT(DRTHFTRE VP&
B, FIEHE AR RBBEROBRETRICCORE D B,

MirscuerLich (3 2 oM LN NBEFRO B ZERL LT, H5LBER f BE L L XEY
OEEE w i3

W=M(L—e %) e s (9)
THEAOoNBE LI, MiZwd LRE kiZTOERICHERNE Wirkungsfactor EIFENBEHTH 5,
Mirscueruicr 3( )R ZHR T ARRERNE U THEREBECPHHEITEEY, COXEH—HILBRER
miICBC S &Lk, (DRNBAMBOMBERL, EREICDELAED. LL, d-LbEELLDHE
PERICEETEL, fEidt L LB T SALEHIN, BB - FR2ICKD ZORAMSH
HEhTns,

BELBRERAERELT, ThiCEEN TS parameter BKEE EDIC, HIVIEREFHEE
BIEDIDIREMNTEHEE-T, HERHEEDPSD LA SDIT Brackman & ZD—R3H 5,
Buackman [RBURISTLR, exponential T% 3 & LT NARRDWRIKRI & £ U, sk S=—L— . &%
% efficiency index &Z3, B E D XHRBEHEEZRTHLETHE N, b SEPREOHELE
(net assimilation rate) &\ BEELFABEEN/,

CO—HEDHERKERBEORBIIMEMOD THYOREMT] ELTHLL LD TS,

ERAEQLE UifZE 2 v — 713 Brackman D exponential OfRb D icHitin Y 2 F v 7 i %A
L, EYRED R VAT v/ BRERRIT LD RS, ZLORREATHS,

TORYRFy 7 ERICH ETKEELEYOREOBRFHEER LICEEDRARAREI NP STTD
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5 LT HEANBREZRITOT, HiEBDTHERES,

3. EBEMRX L ZOERG

i) mEPHRKX

i cHl~c kS, HRAEBLE UK/ v— 7T RIEBE LREOBBEH—MICTERHNTESC
LER LI, CORBEEHREDOR Y RAF v 7B E LT, BEOAL ST, LK, HEELOHERE
BER L EYOREORFEE S —MRIL LU THYITE, FHAMEVBE DB, CTRARETIDHS
BB NRIZ DWW TRBEZMA BITL ED D,

HOEROESE w, w O LIRE W, REGREE A, Mt L95E, Bitio 2Ty 7lBRERK
XT5x 6N %,

1 dw w
“w et M)

R

712U, k ERIRIHC K > TRFAMAHRTH 2, AORICENT A KA L OEBEL DB,
(A=A(f), W=const.] & A%, (A=const., W=W()] & N&, (r=r(), W=W(@)] = ANEopDn
TRF oy JHlFE L, [(A=const.,, W=const.) DOHMMMEL B ABOTNTE— PR IZF v
JHIE D, '

b o &b —f{b s AN BAL)UTIRT,

1, dw _ W
w dt =rHl W) J
.............................. (11)
w= ge tﬂb,r=JKm
[+ &
KRBHESEUTH 2,

FAREH OV D OEERBEER CARREO S Lick %, MikHE r(No./area) 1 ZEAR & 1IC
MEBHICEZT, RETWET 2, TOLEROATHEMNEDIDELIRET 5,
D EEBEOFHEGEw ORER—fe Y2 F v 7 HRADRTREN S,
2) KRS A OBEIIFEICHKEE, T8 b orjer=0
3) WEMbstrtc » o & S HEMAERS D OIRE (y=wr) &, HECHRBHFIC—ELNLS (RRIXE
—EOHEAD, Tbb, yloco=Y LT3L W(tp=Y(), »> a¥/op=0
O HEICEES ABICREMILED, 0L EOMYKOTPEERI—E. TH0bB, W=
wo=const, »-D dwy/op=0
VIE4TED S B, 3) OO TEHERNCEDSNTED, 4 B—HEEFIL3ELERICEEOY,
FHREERITNEA-ING, TOLADDEED S, 2EDQU)XSEHAN S,

1—= ...........................................................
o —Ar+B a2

ABXU BREICK > THREBHKT, —ku V2 F » 7D 4 DOEUCE L TENZEh Table 1
DABR S D MR —RITHROEHES AN BT L2 b35 AR E DK RIS ICH 1 2 MK E O X
FICBXBITIEAE2H OobT DT, BEFEEHRE DL (reciprocal equation of competition-density
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Table 1. HEDHEOFHKD ABLT BORE
Contents of A and B in the reciprocal equation of density effect.

o P ZAF vy 7iigEdE Types of general logistic curve

B #t Simple A B A-type ’ N# N-type || AN # A N-type

e f @/ Vdr e""f(e"/Y)d'r

[

B e Jwq e 7w, ! e 7 1w, e " w,

T At f)\dt ' At f)\dt
. I |

Y: Upper limit of yield per unit area.

A (1-e"™)|Y (1-eM) Y

wy: Initial condition of average weight.
Al Growth factor.

effect, I8 LCC—DRIROUEH) EFEIN TS,
A2)E» S y=wer IZLD

_;_=A +_§_ ............................................................ (13)
BESICEING, (IBDRIBREOKEEIC BT 2EKEEORMNERS - DINBILEIRIIERAEHS
HTEDT, WEREIHF O KA (reciprocal equation of yield-density effect) BRI T35,

FROOEIFERRICELL
W=KP~T ettt eai e e e (14)
y=Kp-@> e (15)

THEELEERBORFRER LI, BHeERFORSGETRINEL LT, BMFEHEER  (competition-
density index, C—D index) &IFA, (14)(15)RTMx i b TEBRBRZT A, KRB
EDOMASFEEILIDERLBONS, a=0Th b, AEBTTLILONTEHEEL SWHEBIELED, a
DERFRELNED, Lirl, e 3EARIBHENHIBI-TH1EZMAI B LI, a=1THoL &
(153 y=K &0, BAHHE 2D ONEIIEEICHED —E & 12D BN E—ED LR AL S
%, (15) (3 (12) (18) RERFNT B 700, BFEEHROEREL, WEFEDHROEFEXLFILTH
5, (I)UDRNETFEDIESEF V& S ICTIEEHRELGEHL, BEDIWKTH B4, —HRICIIH
BROFEHBTINTV S, , »

12 UDXOFEHERFLMEPEEIL DV TEHINI LD TH B0, WHES K EUT ST & 085
HNTNBINNED, D LIFRDZ EpSEINDS, EEBRENSELL, FEeNbENS &%, 2K
w5 E x DK A O R B FOHTIET

1 ,dx __, 1 dw
P e A (16

LLTRSEN, BOaET

x=Ku)h ............................................................ (17)
LrIng,
a2k
L _4p+B

w
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BT, we2xBEBARTRENS E, (IB)RT =175

LAt B e

- K"K 18
LY, WAEx bAKE wICHT B L ARREASTRTS 5, LbL, kx5,
1 _ CAPEBYY s

—== = a9

LY, BITIIREEEE, LHLIEMNS, hxl ODBFATSH A+l BNUHET, RICHFRT S XD IHEHKX
THAELTE BT ENBEY, ADRZ T/ x DENERS /- VDOBE v 55 &

1 _ (Ap+B)
Yz Kp

LEEDPIONDD, IHRHBNIEIIC =1 THNEAR%E y= KEEDALDDLERYD, RE
—EQEABED 700, <l DLEFZREFEIERENS LD, T k>l 0L &ICE y2 ZHBK
ZF 2 EEBEOTEET ST LA « BIFIRIR Ui,

HARDBEOHIHERIIC DO THETIZ0.957& WD AR LA, i T/RFBIC OV THRIEM
% T/R BRIBECHEFREL—FETH 5 BT E®, T/R BEh—ELSCLi3h=1Thsc L%
REH S, REEZAELTOREOHSOFEEBROPLSE LM EREOHBSRERRICL T, BEHFM
DAKEICHTZWAEOHNRERBKERLTD, —BIL2MPRALBNESLD, EEHF IO LPEIC

Table 2. 184 T 4 = v RIRE MK O HE T OB KRB
Density dependent allometric relation of 18-years-old Pinus densiflora.
Density dependent allometric relation is shown by following equation;

log x =h log w + K’

x: Part weight (kg),

w: Above-ground part weight (kg),
h, K’: Constants.

K Parts 2 h K

-3 Stems 0. 9090 | —0.1139
¥  Branches 1.2246 —0.9014
#  Leaves ‘ 1.1946 —0.9763

Table 3. ZF¥ORBFHABEZRHC & 5B EI RO HXRERFR
Density dependent allometric relation of Cryptomeria japonica.
See the explanation in Table 2.

[ 3 23 Stems 153 Branches = Leaves
Age class T T
(yrs.) ‘ h ; K’ h i K’ h K’
10 ! 0.8748 —0. 2726 1.1338 —1.1136 1. 0646 —0. 3947
15 0.8259 ! —0.0010 1.6270 | —1.8547 1. 1694 —0.7415
20 0. 8804 -+0.0312 1.5764 —2.0155 1.0833 —0.7851
25 1 0.8833 —+0. 0935 1. 6979 —2.5021 1. 1435 —1.0230
30 0. 9601 —0.0228 1. 4190 —1.9521 0.9963 —0.8769
35 0.9410 -+0. 0545 1.4376 —2. 1412 1.2088 —1.4693
45 0.9532 -+0.0239 1.3835 —2.0473 1.1085 —1.2316




[ b AR D R BE ETIC B 9 5 R EHIBT ST (KR — 15 —

I BEAEOHMKEBRFRET H =Y & Z2FN DT Table 2~3 IZ7RLTH L,
EpobPbLOHIE A<l T, LK TROBNEESOOEIR, —BICHEEL L bICHET
BEMICH D, B3>l T, BEAERS D OBKCREBESELET S, £ D1 TH 20 oHAHMIC
REBEEBEETSHC LICNEE, CNETRSINTVIERTRZDOLS BHIZEY, CTOEAER,
E>1 THBEMBHEICH~NS & 1IGEL, FRBOEMBREAENMS1TH L LVIFHRTH LTSS, #
D h=1THBEOIBERIZTLTATIEL, chsPLThhrbhE, BEOrMNLD 1ITESRECE
bEZON, S5ICHRT S ERMBIOIWICHEICHEL S 2FEICE, BELLOICERDOET S
ABEEINBOOTHAHIRELELIONS,

ii) BEDHEIXOBEAG

A) BERBRANNEAR

ADADR* B 1IEEMEHIRI LY, MARICBOTHHNE S BERBROKEREHIE T 5, Mkickss
BERROBEEMT Ll U TT H =y RREBRRRBRHK® Of% Fig. 1, Table 4 IT/RT ALK
2 HBERROEREE T LT, BMICET 3 TR VERIC OV TINEES O, M - 8B, ik - i

@ %?mpeiionmdem’gy gi?’ect

0g
g | ®) E N R
5 100 l'%eld.i dens'%y etfect
N [ 1T I
x \E —_— Ia &Mh— I ]
5 al ® QAo 3T
= ~ —
~F 2 T LIBYAN
& f - S 1207 o
i | ] —‘-A }/?ﬁ
® o5t g PZAY iA AN
o L
0p
® _} | | #% O Branch 1
5 :ﬁ§E;:¥’ Pg — R
5t R Z 4 | Leot
A W HRNN .
S 10 50 1030 5 10 50 100
® B Stonddensity (/) 0 W /& Stand density (no/ha)  *19%)

Fig. 1 1847 #= v RREBRKRZRBRK DO EFERE

Density effect in the stand density experiment plot of 18-years-old Pinus densiflora.

* RO EH A, B IZB/NAREICLORDONZ D5, B/NEREIIER - BIFOHR UIRRUC &
ﬁt,
_Dyrwi = wiiyew
2y wi—(Ty w)?
B—_ XY Tw—3y3 Y w
22wt — (X y w)?
CORIZ 1w DREDS, wI/NEL BRI EEMICKRELNBEZCENS, w? ODESATFICLDHE
PNIebDTH B, 1B, HD/NF Y FD/NENE XTI Suivozakr and KiralZ9 )R Lic C—D rule
ICEBEDTHDBL,
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BWHRL, SISO NTERSLS, S, BE « REEPIHE LTS,

Fig. 1 OBSFBREHROR» S hbd 3 LI, FHMAERMBEED SWHEEICKE 51T LSO
30, BORMEEERS TIINSL, BEERSICNED ERICEE, i, RKORBHEHRORD
o, BNEHSLDORIR, SXICEBEIIC, FHRKE S PICEES & ITBNT 55,
BEEICIZ BT LI BMBIZEL LT, TS OEEF—ELLTL 5, CO—EILOEMIZER

Table 4. 7 7 = v RARABRIRAKEBRM (184E4:) DMl IR E D% EL R D
Constant values of reciprocal equation of part amount in the stand
density experiment plot of 18-years-old Pinus densiflora.

The reciprocal equations are shown by following equations;
1/w=Ap+B or 1/y=A+B/r
w: Amount of average individual,
y: Amount per unit area,
p: Stand density (number per ha),
A, B: Constants determined by growth stage.

1

i 4»  Parts | A B
H s Y O
Above-ground part weight | 0.0163 75.4
i . |
Stem weight ‘ 0. 0204 147.3
3 : '
Leaf weight | 1.559 181.2
% ] &
Stem volume | 0.0095 58.9
M & W m &
"Basal area " ! 0.0330 175.4
oy I
0 B e RE®H R
100 3 le) Competition density effect —
L O
[ {
~ I ) I .
2% WEE e W R
BN ~ Yield densi effert
£ élouk T | |
Y LM S yrs T halll |
: S L S
32 o + —
: Py e
£ ok 3{'%‘ 2 PP ———
&t £ ‘ o }yrsyég [/IIQD
[ o
i & | 1 J@ o | ®
® 5: ‘i‘o/ ‘"—i—y%
= * /° |<> /% 10yrs
L Tiof i—-l-/’i
N
2o
| by ¢ [EET
5 10 0 ey 0 5 0 50 100 (x109
® JE  Stand density (no/ha) % E  Stand density (no/na)

Fig. 2 771 =V RAABRAGKEAR D b B D %5 BE 2h 5 O IR O 4% 4
Time variation of the density effect of stem volume in the stand density
experiment plot of Pinus densiflora.
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il
é | 1 _ |
<o} o |__ O
PRl ¢ 3 &/é‘ —
2t 3 |
§5 ‘é’ /_%>_4_.| 1 —]
b P g0t %/y
® _‘.3. [ @/// O]
" « '? | mEREAEM R
W " [ Yield density| eftect
't R | L
510 ST ECTE D) 0 00 om0y
™ B (&/h) ® & Stand density (no/ha)

Fig. 3 7 7= RRERRARRERIK O Wil o 75 B2 20 R ORI %8
Time variation on the density effect of basal area in the stand density
experiment plot of Pinus densiflora.

TELL, TS LMD OERDBEC LITIZEZ—ETH ST L, ThETHI MBI THE®
U9, FEEIEEICK UREHRORERL, BESBRKICEIEENFEETILEIONS, BE &
ISR LI AFOH L ETREEL LICHEMT2EEERL, EHOYY OTH=Y, BH « EHE
DAL —T2VD, BEL? OAXOPITIIHEEL L HICHLTEMEMERLTVED, TMREED
B+ TRVIDT, BEOROSTHCIEN &S IZIREMEERL, O XD EHIZINE - BB
H5TVHBRICOVTRONG, SXICbB~ kDI, BEHERZLEDEOERBICDVTEMIN
fods, ML EEE, @, 3EE, WEEART L SOKELR SOBSELL, RICRTERMHEPRENEO%
ErOBEBRERCLEMTE S Z L2%bh b,

Table 5. 7 4 = RERARREA D BHAFL & M S R o 55 B 2D X D 1 3 e ] B9 8
Time variation of the constant values of reciprocal equation of stem volume
and basal area in the stand density experiment plot of Pinus densiflora.
The reciprocal equations are shown by following equations;
v=Aw+B; or 1/V=A+Bi/p
1/g=Ap+B; or 1/G=Ay+By/e)
v: Average stem volume(m3), V: Stem volume per ha(m3), pr: Stand density(No./ha),

g: Average basal area (m?), G: Basal area per ha (m?2).
[}
#® & : ®  # T Stem volume : B ¥ Wy o B Basal area
Stand age | —_— =
(yrs.) ’ Ay B, ’ Az ‘ B
10 } 0. 03285 520. 50 i 0. 07507 ‘ 1571.97
12 ; 0.02178 | 597. 62 ! 0. 05052 1345. 04
|
14 i 0.02104 [ 207.10 | 0. 04668 550. 67
16 ; 0.01361 i 119. 86 l 0. 03841 312.53
18 ; 0. 00952 i 58. 85 1 0.03302 175.41
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FTTIBAI X DI, ARG ANBIC Lchsd 5, BEHRESBICK D b5, B LHERD
FEHEOKENEEE Fig. 1 OflicoWT Fig. 2~3, Table 5 IC5RT®, 0D XD HEEHEBD
BIAZHES FE S DRBICE T 5 A X DHEBBERBRICONT, HAK  WFEHU BT H~<vDETF NV
WiZ20T, AARSMD T a 94 RAREBIKRBRKICONT, HH - S5 A FKREHOBEERRICD
WTRLTWV S,

&6 |3 Table 5 KR L7z A, B OB @M S, Table 1 @ A, BAHETS «, A, Y BEIC
DVTEXITHMT Lico EFICEDLED =, A, Y DfEishbE L, ThESELICA, BOEERD, C
OEDSEEICE DL IBRMBEBEOENEL LA LLENTELLIICNE, L LENS, TOk
WiCE 7 A, Y ERt EDORASHOERE E LTRSS R TNERSEL, &5 F 5 &, —#RiC
Table 1 {T5R L7 AN D A DBARATIEE 5D TE, A, B OEAE D XS BT ZRISNT
S DEBEMICHEE T & 2 HHER0D 5N TH 390910149 (29— I RA),

B) 4 BEEHF/E L (BESBS ) L ENHEEDR

FEHRRD, FESRTI &SRB XS ICEBRBSE L, BESE) LEICHRD
UTBCLMTE %, Table 6 FEH LD B TICHE LIc RFOREEADRERERIC OV TEIFERIC

Table 6. RAFDREBHRNAEERNCE S 3 HEZHRROHEHOIFHRA
Time variation of the constant values of density effect equation of Cryptomeria japonica.

See the explanations in Table 4 and Table 5.

I , i ] - _,_ ~
BB | Abrepoant | B B | B M % | W om
H Stem weigh Stem volume Basal area
part weight
Stand age

(yrs. ) A B A B A1 Bl Az Bg
10 0. 01049 76.642 0.01643 152.816] 0.00549 54, 389 0.01606  202.027
15 0.01564 9.119; 0.01693 27.377)  0.00545) 8.973| 0.02751f  36.087
20 0. 00836 2.886] 0.01080) 7.207} 0.00327 2.795|  0.02409 7.581
25 0.00677 1.783] 0.00738 4,223 0.00249 1.431 0.02137| 5.813
30 0. 00543| 1.738 0. 00659 2.581 0.00213| 0. 864 0. 01805 4.541
35 0.00431 1.180]  0.00484| 1.754 0. 00163| 0.576 0.01842 1,936
45 0. 00376 0.982] 0.00481 0. 77q 0.00161 0.256] 0.01638 1,142

FEDENOBEHRERLILbDTH S, COFRREERREIOOSIL, BRBBCEONTVS,
UL LB OO LI, HEOERBENTOTHBETHE LMK X273 <, ik
DA THEEN LI XSV L GEUT I EBTE S, COLHIT, FIFHMOE LWLE Ukkih
FIITEBEICH ZHAETHEL, WO S0OU0E T =y RRAEDHIRHICONT, FH - AR Mk
EhZIA o —T=viHRiconT, RASRY 5 H v sRRELEHB DT, Coorer?® i3
Ponderosa pine H#BHKIC DT, BE ST H = VILEHKIZDWT, SR T A< Y
REBIR IOV THENT L1,

C) &ML e EEOETHRER

CNETRANTCE BEDHREROMBMAIL, WIFNSE—MELE D T EDBEHTH 70, L LI
5, INHERBRERPIERBIOHETRT, BUMESE LOKSOHBE LBV, BELNEEOKA
BHAIBEYRAC L - TEGEUTE 22 EPM6NTVS, T18bb, ok BEAKIC—EDERAIM
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Fig. 4 RFOKHEHK OHIAL & BTG Eik Skt
Equivalent height curve of stem volume and site quality in Akita district of
Cryptomeria japonica.
Equivalent height curves of stem volume have not difference among site quality.
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Equivalent height curve of basal area and site quality in Akita district of

Cryptomeria japonica.

Equivalent height curves of basal area have not difference among site quality.
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Table 7.

FHD A F OBRMIEFEII BRI BT 2 8RO EHK

Constant A; and B; in the reciprocal equation used as the equivalent height
curves of stem volume of Cryptomeria japonica in each district by the data
of preparation of yield table®” and others?®596152),

See the explanation in Table 5.

B & A x| + | Bmoge | &£ MoK 74
Height Obi Kumamoto Tosa Aichi-Gifu Kishu Amagi
| A B | A4 | B | A | B| A |B| 4 |B| A4 | B
6 ! — _ | ] _ _ — — . _ _
8 — —I — —, — — — — — —] — —
10 | 0.00327| 1.950 — —i 0.00334{ 4.218 — — —] —| 0.00378 0.735
12 | 0.00291| 0.546' 0.00223; 0.938] 0.00272 2.123 — — — —1 0.00316[ 0. 366
14 0.00201f 0.993! 0.00158 1.116! 0,00208| 1.777| 0.00261( 1.716} 0.00183| 1.995| 0.00245| 0. 440
16 0. 00239} 0.230| 0.00112] 1.063| 0.00216, 0.916 — —1 0.00174| 1.486| 0.00205| 0.217
18 — — 0.00118} 0. 755! —] — 0.00132! 0.805| 0.00124] 1.380| 0.00181} 0. 150
.20 0.0015%5| 0. 216 — -—l 0.00164; 0.302| 0.00132 0.694i 0,00130| O.855| 0.00141| 0.173
22 0.00082| 0.311 —] — 0.00141{ 0. 180 0.00117| 0.606] 0.00105| 0.769 0.00139' 0.072
24 — — 0.00084! 0.332 — —{ 0.00070| 0. 628 — —] — —
26 —] — —] —i 0,00085| 0.338[ 0.00118| 0. 219 _| — — —_
28 —] —| 0.00059| 0. 266! — —i 0.00062] 0. 383! - — — —
g | w m [ PRR wseen | W o | ok, om #
I-ﬁisiht Ibaragi ; Abukumal Echigo-Aizu Yamagata Akita Aomori
C(m) Ay B, Ay B, A B, Ay B, A By Ay By
6 — — — —i 0.0049214. 601} 0.00669 18. 240, 0. 0040522, 454] — —
8 —] — — —| 0.00359, 7,731l 0,00762| 3.541| 0.0026611.229| 0,00190; 9. 406
10 — — 0.00432| 3.510, 0.00143; 7,160 0.00362| 2.432 0.00256| 4.571| 0.00095| 7. 107
12 — — 0.00162; 4.943) 0.00123| 4.598! 0.00296; 1,279 0.00152 3.874| 0.00097| 4.490
14, | 0.00172 2,375 0.00201| 1.904; 0.00187| 1.479| 0.00287| 0,303 0.00141j 2.420 0.00076' 3.069
16 0.00213 0.549; 0.00158| 1.439 0.00197| 0.493! 0.00212 0.327| 0.00151} 1.391| 0.00072 2. 166
18 0.00124] 0.974' 0,00122| 1.133 0.00165| 0,436 0.00208| 0,084, 0.00127| 1.007| 0.00104] 0. 866
20 0.00109; 0. 669 0.00121| 0,776 0.00088 0.945! 0.00137| 0.338 0.00092 0.917| 0.00100; 0. 584
22 | 0.00127| 0.364| 0.00104, 0.503 0.00101| 0.426; 0.00123! 0.311| 0.00099| 0.607| 0.00064| 0.594
24 — — — — — — 0.00094| 0.338; 0.00091| 0.434| 0.00070, 0. 422
26 —] — — —] — — 0.00075| 0.326| 0.00072 0.390 ——I —
28 — — 0.00064| 0. 265 —|| —i 0.00098| 0.041 — — — s
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&L, RAZETSE&ICRQ2DEIRTRINZELIGHEMEHFHEEHE, TLRNEFEDRO
BMHEEEIMER QO@)RER U MARSTHMERETRC EITT S,

ST EHE SO RMRAR BRI NMABRN, B XUZOMBERIREOREELELHHIEEERS
LWEEZ O N 28k % £HT, HELLEEREAE Table 7~14 TR, 16— VOMETRR LS
i€, C—D rule 2bBNETLIKEIDHEK A, B OEERDZZEMTEEH, COLIBATRHE
BB EEHEN TV FHREL, C—Drule 2EDEHICHTEIMUBICHE LI C EMBE L, 2T

Table 8. &HD 2 + D g EMr RS F a8 EHIC B 28R D FH
Constant A, and B in the reciprocal equation used as the equivalent height curves of
basal area of Cryptomeria japonica in each district by the data of preparation of yield
table®” and others?®$96152),

See the explanation in Table 5.

wem | & om e K|+ k| Bamews |2 M| X
I‘{zexis%ht Obi Kumamoto l Tosa Aichi-Gifu Kishu Amagi
| A4 | B | A4 | B | 4 | B A4 | B 4| B A | B
6 S — N — - ——‘ — - = -1 -
o/ 31313 13 231 373 3:¢
10 0.0180,11. 803; —| —  0.0194I23. 650 ——I — —] —i 0.0205| 8.527
12 0.0197| 2.364| 0.0226[13.661| 0.016314,912 — — — —| 0.0197| 1.681
14 0.0162( 5.219] 0.0145| 6.394| 0.0165[10.033] 0.0151!16,090, 0.0126{12,329; 0.0171! 3.331
16 0.0184/ 0.668 0.0112 8,738 0.0148 9.674 — — 0.013211.793" 0.0161} 1.612
18 — —| 0.0095| 8.093 -—’ —, 0.0105| 8,230 0.0106[11. 0(39| 0.0145| 2. 294
20 0.0158| 1.384] 0.0102 7.193 0.0166| 2.173 0,0107| 8.507] 0.0114| 8.340] 0.0141| 1.441
22 0.0085! 2.974 — - 0.0152' 1,358 0.0116| 6.509] 0.0110; 6,815 0.0136 1.351
24 —] —| 0.0084f 3.932 — — 0.0075} 6.993 - - — —
26 —] — — —| 0.0099| 3.672] 0.0091| 4.438 —] — — —
28 — — O. 0074| 3. 228 - —| 0.0066 5.203 - — — —
wwm | % o FEECEER ggeom |w o ow | om | ®  o®
gglsgsht Ibaragi Abukuma Echigo-Aizu Yamagata Akita Aomori
(m) A, B, Ay B, Ay By Az B, Ag l B, Ag B,
6 — — — —| 0.017355. 041 0.0153|78. 769 0.0176/79, 200 — —
8 — — —] —| 0.017926.883 O. 0246|27. 931 O. 0127i51' 753, 0.009741. 296
10 —] — 0.0227(18.583 0.007536.661] 0.0168'15.914] 0.010430.965 0.009634.322
12 — — 0.009433.583| 0.007228,525 O. 0210:49. 043 0.0088125, 291! 0.0091122, 914

14 0.0132/16.924] 0.0137|15.606! 0.0122/11.951| 0.0192 2.669; 0.008618.879 0.009016.691

16 0.0157} 7.128] 0.0137;10.705] 0.0166] 2.919; 0.0143| 4,398 0.0110;11,696 0.0091}12, 403
18 0.0115| 8.440, 0.0122 8.812] 0.0133| 5,208, 0.0180, 3,220/ 0.0104| 9.332] 0.0064!11.261
20 0.0099| 7.531| 0.0104{ 8.421] 0.0073]10,190, 0.0118| 3.6321 0.0088( 8,539 0.0084f 6.715
22 0.0124, 5,115 0.0107| 5.800, 0.0099; 5.164| 0.0114| 4,132 0,0096] 6.398 0.0070 5.938
24 — — — — — — 0.0099, 3.978 0.0098| 4.925 0.0077 4.812
26 — — — — — —| 0.0085 3.932] 0.0087| 4.414 — —

28 — —| 0.0083| 3.761 — —| 0.0117| 0. 890 — — — —_
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BHROFEMS T, WORHERAREL TR ICRBHS TREFERBRRERRER, KBMFIZ
PHRBRHERS O E A T2, b/ 30N, L M, RE, A%, B - g8, K XE K
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Table 9. #FHD b/ +OBRMBEEFHEHSRICET 5T HRNOFEK
Constant A; and B; in the reciprocal equation used as the equivalent height curves of
stem volume of Chamaecyparis obtusa in each district by the data of preparation of
yield table®® and others?%?,

See the explanation in Table 5.

WEE| on M|k R R AT S T I
Height Kyushu Tosa Kishu Hida Kiso
class . '
(m) Ay By Ay | B, A l B, Ay B, Ay B,
6 | 0.00890 16.539 ! — — —! 000925 30.455| 0.00761| 13.873
8 0. 00433] . 161} 0.00264{ 12,009 0.00476 6.872) 0.00252 16.357| 0.00385| 7.107
10 0. 00335 . 835 0.00281 5.030, 0.00311 4.107| 0.00401 4. ‘%97 0. 00381 2.552

4

1

12 0. 00263 1.660 0.00190  3.916; 0.00335 1.612 0.00193] 3.891] 0,00313f 1.515

14 0.00238] 1.371| 0.00167f  2.000, 0.00256; 1.208 0.00189| 2.414{ 0.00216] 1.580

16 0.00195] 0.875| 0.00201] 0.849 0.00168  1.581| 0.00192  1.273| 0.00248f 0.702

18 0.00177;  0.683| 0.00115f 0.727[ 0.00116; 1.150 0.00164f 0.980 — —
0

20 0. 00128 . 550 — — — — — — —] —_—
wEE| A#-Fu | 2aoge | X W Ex-mw | B
Height Qoi-Tenryu Aichi-Gifu Amagi Fuji-Hakone Kitakanto
class ;

(m) Ay B, Ay B, Ay ‘ B, Ay B, Ay B,
6 - — —| — 0. 00455! 32.385| 0.00592 26.429, 0.00669] 76.536
8 0.00298 15.095| 0.00238] 15,337 0.00392  8.556; 0.00463;  5.645 0.00478 10.552

10 0.°00395 3. 647, 0.00221 9.521] 0.00253 2.870, 0.00321 3. 329 0.00337 5.110

12 0. 00269, 1. 820, 0.00206 3.363| 0.00212 1. 170 0.00156| 3.990; 0.00304 2.060

14 0. 00213, 1,232 0.00169; 3.057| O. 00165! 1.296] 0.00306] 0.634| 0.00188 2. 147

16 0.00166] 0.825' 0.00182 1.103 - —] —] —i 0.00182 1.393

18 0.00113 0.927| 0.00145 0. 802 —] — — — 0.00109 1.682

20 — — — — — — — — 0.00145] 0.793




Table 10.

HERBREHEHRE £2105

AHD £/ F o fE R A AR B T

i}

B WKWK

Constant A, and B, in the reciprocal equation used as the equivalent height curves of

basal area of Chamaecyparis obtusa in each district by the data of preparation of yield
table’® and others!s®,

See the explanation in Table 5.

oo M e M| R m &
Height Kyushu Tosa Kishu Hida ' Kiso
class ‘ -
(m) Ay B, Ag \ B, A i B, Ag B, Ag B,
6 0. 0173' 110. 886 — — — —| 0.0279| 130.012] 0.0311; 54.089
8 0.0205| 26.964| 0.0228 27.436 0.0144] 53,240 0.0267[ 29.166( 0,0182 35.496
10 0.0189| 14.090, 0.0161] 19.632] 0.0129] 26.870] 0.0206] 29.126 0.0227| 13,258
12 0.0163| 13.067] 0.0235 23.506] 0.0166; 17,020, 0.0113] 29.769 0.0195 11.361
14 0.0184] 10.744/ 0.0138| 9.182 0.0136] 14.304 0.0125 19.942 0,0142 14,313
16 0.0163 7.076/ 0,0150 4.817| 0.0115] 14.540, 0.0145 12.000] 0.0167 9. 438
18 0.0156 6.124! 0.0102 6.087| O. 0117I 9.448 0.0143 9. 103] — —
20 0.0133 5.035 — —] I — — —] — s
MEw | kH-KE | B s W mEemom | kB oW
Height Ooi-Tenryu Aichi-Gifu | Amagi Fuji-Hakone Kitakanto
class :
(m) A B, Ay B, Ag | By Ag l B, Ay B,
6 —] — — — 0. 0165‘l 61.253 0.0192 75. 966' 0.0581| 92.043
8 0.0294{ 16.723| 0.0170, 48.367| 0.0143] 39.001| 0.02211 17,422 0.0148] 63.411
10 0.0216] 15.646/ 0.0135/ 37.408 0.0133 13.360, O. 0183| 11.699, 0.0172 30.088
12 0.0155| 12.469 0.0132] 21. 254 0.0132 7.000{ 0.0114/ 21.129} 0.0174 13.853
14 0.0142 9.704{ 0.0121| 19, 692 0.0142 3.552| 0.0123 17.965] 0.0134; 14,288
16 0.0129 6.903| 0.0127| 12. 300: — — — — 0,0135] 13.020
18 0.0113 6.563/ 0.0130 7. 587’ — — — —! 0.0094| 14.915
20 —] —] — - —] — - ——l 0.0158 6. 257
I
Table 11. 07 7 = ¥ ORHEFTIIBTEHICH T 5HHRO WK

Constant A; and B; in the reciprocal equation used as the equivalent height curves

of stem volume of Pinus densiflora in

table%,

See the explanation in Table 5.

each district by the data of preparation of yield

o=t
Height

class

(m)

& M
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& 7

MNEA
Shikoku-
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N
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N &

i
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Iwate

A

Bl A1
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B | A
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Table 12. KHDT 4=V DEWEBELEESHICET 2 B RROEE
Constant A; and B, in the reciprocal equation used as the equivalent height curves of
~basal area of Pinus densiflora in each district by the data of preparation of yield table®®.

See the explanation in Table 5.

i G M| L] okl | G| T R B8

g:lsgsht k;lrushu Tosaseibu : naikai : naikai : K";lkl Twaki | Iw?te —

(m) Ay | By A B, i Ag | B | A, B, ‘! A; + By Ay B, | Ay 'l B,
6 o.osgs.189 — 0— - — — — - - - —50.0344';46.547
8 0.022869.183 ~—  — —  —0.032854.165  — —50.0233'39.511'0.029255. 121
10 [0.0315 8,005 ~ —  —0.033623. 966 — —lo.0287/27.0580. 020421. 7630. 0262143. 627

12 |0,0263! 3.2660.0110126. 128!0 0225|15. 123IO. 0337|15. 0920. 023823. 931:0. 0147|19. 9330, 022520, 148
14 0.0203:10.3380.0156/17. 7750. 0231] 8.5890. 021922, 1920. 0255| 6. 925{0.0211(10. 1240, 0249; 5. 264
16 {0.0241} 3.464/0.0118|12. 210|0 015011, 296 — —0.0181112, 4760, 0236! 2, 8340.0267! 1.750
18 |0.0151 5.315{0.0120] 7. 331[0.0170{10, 016/0, 0192110. 447|0. 0205| 3.9700.0192) 3.3690.0179| 6.820

|
[

20 — —|0.0108| 7,779'0.0190] 5.8000. 0206 7.740i0.0144 6.055(0.0132) 6. 398:0 0211 1.437
i

|
22 — —|0.0106¢] 4. 751' — —i — —i|0.0183| 3. 401 —

Table 13. KD H 7 =V OBHMEELIIHESHICHET 28 KRNDFH K
Constant A; and B, in the reciprocal equation used as the equivalent height
curves of stem volume of Larix leptolepis in each district by the data of
preparation of yield table?®100),

See the explanation in Table 5.

B oo & M Shinshu | o F  Iwate
Height class ‘

(m) Ay B, ! Ay l B,

6 0.01129 ! 13. 689 ’ - —

8 0.00384 1.261 — —

10 0.00438 6.965 0. 00650 5.801

12 0.00428 2. 489 0.00375 2.571

14 0.00196 4202 0.00201 3.558

16 0.00210 2.123 0.00173 2.691

18 0.00170 1.548 0.00174 1.758

20 0.00176 1.081 : 0.00173 1.245

22 0.00157 0. 802 0. 00209 0. 668

24 0.00203 0.472 0.00179 0. 664

26 0.00136 0.524 — —
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Table 14. &HD K 7 <Y OEMiHHEF O ERICET 2B HRADER
Constant A, and By in the reciprocal equation used as the equivalent
height curves of basal area of Larix leptolepis in each district by the
data of preparation of yield table?8100),
See the explanation in Table 5.
# & 3 M  Shinshu e F  Iwate
Height class
(m) Ag B, A, By
6 0.0375 42,175 — —
8 0. 0326 27.194 — —
10 0.0274 24.401 0. 0300 47.861
12 0.0261 14,554 0.0175 26,086
14 0.0188 23. 642 0.0140 26,821
16 0.0186 15. 687 0.0135 22,200
18 0.0174 7.603 0.0165 14,138
20 0.0189 9.516 0.0163 4,331
22 0.0183 7.900 0. 0200 7.784
24 0. 0238 5. 200 0.0178 8.377
26 0. 0209 5,084 _ —
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R #R Stand oge  (yrs)
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P& T
Examples of natural thinning in
unthinned stands of Pinus densiflora.

" " Lz \ I ) L " " I

2 2 6 8 0 i 4 &i0H

A HA ® JE nitial d.ensity (S’D) (no/ha)
Fig. 7 YABELBREEELOBR (TH<YRRLE

ERAREERAR, SRS SBRDARERS 2 & D)

Relation between initial density and residual den-
sity in unthinned stands of Pinus densiflora(The
years in figure indicate the years from beginning
of investigation).
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(natural thinning) 7oy, AEBEEICIE U TLIROEENSELT 5,

Fig. 6 127 #1 =V RARERREBRMKD OB X D HAMEIC X 2 AMDRBERT, Fig. 73 Fig. 6
EMPHEE L BEREORRICHENE LI bDTHBH, Cihs, PHIHEEINE ~Th+oIckins
BBE, TNTNOLBEREICIELS 52— EDOFEEICPM LT ERIDH 5T LI DR B,

HERO®, BIHW 13, 1FEENOEERSRD»S, BRI OWTRO XD B—HNIEGEDH 5
ZEERLT,

MIREE po KX A A THAMICHZ, HEOBRDERI HICEDE S LRO X THAEHNZD S
na,

a) MHHEE po BRKX VI EEEOBRDIINEL,

b) HBFHMCE T 2BEHE LI P BREIZERE L,

c) boMlick I3 PITid LIBMBH D (ThE ek ET5),

d) oA D & P13 o ICBRTE K & BEITINERT B,

COXIBHMAMAERD I DITHM LTS, T8bB, p & e DRITI

+= ,_f}o___;.g(t) ..................................................... @D

MRS B, 72750, () 12 po ICIEBRRISHR /S DB TH »T, HAMBIZRETIEERRETH
%, TTT Ppo>0k T 5L

pr=1/e
L15D, P Ud e ICBIRIE 1/ 1IKINBR L, T OMMATRINIT ZNZNOEBEBMICIE U BED FRE
x10™) ’ LS TEMTE S,
S CORDBRILLTONIE 1/p & 1/py L1345 DX D

BEHRBFRICRINEE SV, Fig. T2EEMITZO
B{%% Fig. 8 IKRT,

TLPHRERE o TIRUE YD, BRMBIZRT LIaho
EBLTWS &, ZOEBHEELZOL EOFHERN
v OB {RIZFRERAYIC Suivozaxr and Kiral2® D5 C
— DEROBVIN, Fibb |

l/P=AU+B ......... (28)
TIREND T LDHI LN T 101D,

BEICRLIT A =V BRREBKROERHC XY DB
% Fig. 9 ITR¥. hsoBREEhEhoilis
Vo 0 owh  EecHlLTRsng, -

Fig. 8 1/py & 1/p OBAROMREIKEE (77

=Y RREREKEER, 0o 2 MIAHE,
P RERE)

Relation between 1/p, and 1/p in unthinned

stands of Pinus densiflora (pg: Initial

density, r: Residual density. The years

in figure indicate the years from begin-

ning of investigation).
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x10™%)
S5r I
$=30400 >
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/Po=l34mo
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Fig. 9 p (FE) —v (BMH) BERFRICET 2 BARME| O
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The course of natural thinning on the 1/p (Stand density)

— v (Stem volume) relation in unthinned stands of Pinus densiflora.

Po (K[ ha)

134,700 1/p == 0. 0067220 + 0. 00000625

35, 000 l/P = 0.0034410 4+ 0.00002764 } ---ccocoveerrrieneineinne (29)
30,400 1/p = 0.003158» ~+ 0. 00003166

(28) XD A, B 3%1:, RIGRNZRSHEEMMREVYEED ST OMEKD S LNTE M,

il) RSB MEMIR

BPEEEIZRFOEBTBREIIEL LROSBEDS 5T LM TNz, &0 LROEEICEL MK
BHomE L, FHRKOKE ZIKL—EDOHFEISL LN 5,

XS EEBEERYIIR LDI: Revexe®® T, [WHEAEEROEEWENERERER (D) LEE
(N: 2—H—S1- VAR AMid ey oy b32L, BEERITECRED R ZBTEICBFREI <
A—DES DEHTRTCEMNTEBE LT, ZOHEHKIES (reference curve) & X TRRER L7,

log N=—1.605 log D+ K = sreerorememei (30)
K: @RI D F 5
F1, ARTEMBMOTANEEE D & LROBE, T80 BERAMBE Nn OBIFEROMIRK

DEHITRLTN S,
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3 * log Nm = —1.6307 log D + 5.5010
E / * log Nm = —1.3563 log D + 5.1365
Th= log Nm— —1.6383 log D+5.3330 | S
h7= log Nm = —1.7273 log D+ 5.3773

INSERUEDIC, +HREEEDS - BEBHOBE r & FIHBERKE o &OMIZS —EDBHSS

oh b, COBRRBEANHDE EESEEPOMTLELEDONTVEEANLTHERT,
W= KP 0 e et e (32)
K, a: %

KEDREN, FRO® (3 a OMSTEIZEREIZZF1.5=3/2 T—FETHBZ Lhd, ZOBFEEHR
DORFEHEOBIKREEICE T 5 3/2 A, TARBICREAIETAL, (30), 1) KTRENIEHED 3/2
FATRENZBERO—DDHOONEHL B EMNTE B,

Z03/2 T ERMGSRFRITFIEEES RS OFE e &, EEBRME v $R3BMERKS 2D
OBRMEE VORI X e 2 EnmonTVG, T1bb

V== KP ™0 ettt i et e st e s renes (33)
F 77013 [ < (L0 R T (34)
K, a:

BUHOZ ORBRHEC LICEEICHT 2B EE2B 00T DL LT, FRO®ICI D RHIEMHMRE T
i, FMKICKD full density curvel®, ERRIEIHRSS, BHTHICHET 2 3/2 BHRUD 128 L HIT
Ehieds, WUFEHDRELSHEMBLITATHS, FHRFNC full density curve 2 Hir7ods, ol
REFEHICE SRS EREMBRE D BTN S, EHWE N E TICRS S ICBER 0 RS HEdli#vE
EHFELHRLTO S,

5. BENRRXOEBH A, BOEFICL &4 IE0AEL

BT 1 RBENARKS D OBETAT 2703 HKO HI A, B BREBIKELRNED
EIHREDLIPENSITNEFE S, UL, A, B 33T~k >ic Table 1 IZT5RL
M NAAEL, $h A BAEETS oA Y LB EOEBESKDONTS, AN Bo
A OHAB—ITKTMEL EZ OSNIZDTE, TOXIBHMITIZE >T, HHRCI DAL AITHEE
OMDIREETHT S LIIRHETH 5.

TDEIEIBI SEFRIHER 1/w=A4r+B O A, B bshkih ¢ 73RS H &
LTRESIMICERBRAERT T LR RN IO,

Thb
A=aH™
T (35)
T3,
A =ct?
B - } ........................................................................ (36)
= ¢/t~

a, b, a, b, c d, ¢, d:ER
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INSOBEBEERDOND LEFRMICEUT A, B OEEMATEMTES, T Ok 5 QHRKRE
(22) R CRUALBHMBEO 1/v=4:,+B; ® (24 R TRUIERERDO 1/g=Ar+B: O Ay, By,
Ay, By ICOWTHEBIZIEDIED, ZhdDBRIZABICENT, A%OLMOBDNBDT, FHE
fELTROESIRLTEL, $18bDb

Ap = @H™1 e 37
By = @/ H™P1' e (38)
Ay =ct™a

) SR — @
A== @aH ™2 e (40)
By = ag’ H™D2 e (41)
Ay = cot™%

00 S ——— w

a, by, ay, by ¢y dyy Gs, by, Gy, by, ca, ds, o, dy i

(35)~(42) KDEHIE Fig. 10~11, Table 15 T3 & S 1o &R R O A ¥ (Fig. 2~3, Table
5 B) TRUAEERROM S, $i Table 16 IGRT & S IZAE BB L { HEH5% 5 41 (Table
6 #R) TH, 35ic Fig. 12~19, Table 17~24 12 519 & 5 icEFIERTH (Table 7~14) DiTH
Wit kLD oo,

L7edioT (35) ~ (42) ROBFHERM B T Lic kD, EBEBERICE UHESREMS C EHTE,
EAMICRHSOBEBETICET 2 EEBMEEHE T L2 E0TE 5, ICAMNLEERE S0 THiR ¢ 101
THERETEEE H iz 386%E W_TaZE, t LOBRIE, &ABERMN G K3
EDRAOFYORMINISRBEZRT LS, HAIBEThEICOEFE OB LICED, 2hEho
HWALICIE U BBRAERD TE S RERS D, WERERICT S, £, BESZERT, ikt o

Wzmo é\— 12000
ot S \o— 1 o
4500 oI — \—T— 4qlo00 @) B, JSOO ol —\\ 2 Jioo
T A\ oo F\E— o=
e TR0 1o B 7 Az |—- 11 B
. _A 0 N B [ A B
e T LR e ]
\ A 0.0 003
001 ——TR* {100 L\ M& %&:m 1]
— ¥ 0008 N\ 1 Q
o
2 5 50 9 5 J100 10 20 50 |o_‘_i'o 100
Fi9h & T4k AR S (yrs) )
Averoge height(r) Average height(m Stand c\ée g’:ﬁfﬁ;ﬂ: S

Fig. 10 #HEHROFHROHMEMT L DM Fig. 11 HELHROPBHRDO T &t & DB

& (7 5= RERAE BB

Relation between the constants of recipro-
cal equation of density effect and average
height in the stand density experiment
plots of Pinus densiflora.

B (7 A= RRERERRERH)

Relation between the constants of recipro-
cal equation of density effect and stand age
in the stand density experiment plots of
Pinus densiflora.
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Table 15. HEZHROBBRA OB EMEL LK L DBR (7 h = v KRERERERM)
Relation between the constants of reciprocal equation of density
effect and average height or stand age (stand density
experiment plot of Pinus densiflora).
These relations are shown by following equations.
log A=—blog H+log a log A=—dlog t+log ¢
log B=—b'log H+log a’} log B=—d’log t+log ¢’ }
A, B: Constants of reciprocal equation of density effect.
H: Average height, f:Stand age, a, b, a,b,c d, c,d :Constants.

See Table 5.
o % | log A;=—1.7032 log H—0.9366 (—0.9686)
MEE oM B Stem volume log By=—3.5440 log H-4.0085 (—0.9786)
Height relations = T = i log A;=—1.0823 log H—0.8180 (—0.9383)
Basal area ‘ log By=—3.4480 log H-+4.3916 (—0.9954)
#® M % | log A;=—1.9862 log #+0.5161 (—0.9688)
Wi &l F Stem volume | log A;=—3.9804 log #+6.5865 (—0.9431)
Stand age relations I T T o< ' log A;=—1.3201 log #+40.1711 (—0.9821)
Basal area | log A;=—3.9345 log t+7.2341 (—0.9746)

() ZBEBER%ETF, The numbers in parentheses indicate correlation coefficient.

Table 16. 4R OBHRD UM LGS X OHIEB & OBF (2 FRELRBELR)
Relation between the constants of reciprocal equation of density effect
and average height or stand age (Cryptomeria japonica).

See Table 6 and the explanation in Table 15.

H b # FE | log A=—1.5385 log H—O. 4468 (—0.9949)
Above-ground _ : _
part weight log B=—2,3558 log H-2.9908 (—0.9787)
3 © % . log A=—1.4584 log H—O0.4663 (—0.9968)
B s DB R Stem weight | log B=—3.6281 log H-+4.6758 (—0.9811)
Height relations ® B | log Ai=—1.3879 log H—1.0336 (—0.9964)
Stem volume log B;j=—3.7042 log H+4.2950 (—0.9899)
Mo & Wr o Bt ! log Ay=—0.5706 log H—1.0406 (—0.9743)
Basal area ’ log B;=—3.4884 log H-4.6415 (—0.9709)
%bo_t I E 1 log A=—1.2809 log ¢ —O0.3600 (—0.9795)
ve-ground _ _
part weight j log B=—1.9273 log ¢t +3.0752 (—0.9468)
iR EX log A=—1.2016 log ¢ —0.4020 (—0.9711)
Wi ooHE B Stem weight | log B=—3.1040 log ¢ +4.9994 (—0.9926)
Stand age relations | w g gt | log A;=—1.1428 log ¢ —0.9727 (—0.9702)
Stem volume log B;=—3.1548 log ¢ +4.6050 (—0.9790)
Mo % Wy H F% | log Ap,=—0.4868 log ¢ —0.9917 (—0.9829)
Basal area log By3=—2.9630 log ¢ -+4.9220 (—0.9751)

() Z#EBE¥AERT, The numbers in parentheses indicate correlation coefficient.
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Relation between the constants of reciprocal equation of density effect and
height (The cases of equivalent height curve of basal area in each district
of Cryptomeria japonica).
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Relation between the constants of reciprocal equation of density effect
and height (The cases of equivalent height curve of stem volume in
each district of Pinus densiflora).
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and height (The cases of equivalent height curve of basal area in each
district of Pinus densiflora).
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Relation between the constants of rec1proca1 equation

of density effect and height (The cases of equivalent

height curve of stem volume in each district of Larix

leptolepis).
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Table 17. ZHDO XA FOBMMEFHMERERTHEDRRNOTEREHE EOBEK
Relations between average height and constant A; or B; in the reciprocal
equation used as the equivalent height curve of stem volume of Cryptomeria
japonica in each district. These relations are shown by following equations.
log A;=—b; log H+log a, log By=—b," logH++loga,’
A;, B :Constants of reciprocal equation in equivalent height
curve of stem volume, H : average height.
a1, ay’, by, by’ : Constants.
This table was calculated by the values in Table 7. Corrected values
of log a; and log ay’ by correction factor are shown in Table 28.
Ay B,
i} 75 MBI L B I L B
o BEAR BEASR
District by log a; Variance of by’ log @’ | Variance of
logarithmic| logarithmic
value value
B o TE 1.5199  —0.9159|  0.010339  2.4185  2.5544  0.057817
B A _
Kumamoto 1. 4939 1.0801 0. 002603 1.6737 1.9224 0.015277
+ T e 1.1987 —1.2789 0. 003674 3.2928 3.9143| 0. 033703
osa
F ool B —
Aichi-Gifu 1.7688 0.5911 0. 009633 2.4176 2.9911 0.017136
M —
Kishu 1.2420 1.3011 0. 001586 2.1706 2.7988 0.002148
Amagi 1. 4023 —0. 9954 0. 000434 2. 6156 2.5000 0. 017901
*® E 4 -
Ibaragi 1.1388 1. 4171 0.008517 3.1887 3. 8832 0. 045293
JLBEE - FIRER _
Kitakanto-Abukuma 1.5482 1. 9409, 0. 008601 2.8107 3.5272 0. 012962
W B H —
Echigo-Aizu 1.0762 1. 5559 0. 021000 2.9770 3. 6084 0.051535
iy E -
Yamagata 1.5017 0. 8909, 0. 006629 3.0517 3. 365.4 0.118039
H —
Akita 1. 1037 1.5493 0. 002490 2.7973 3.5430 0.002482
Aomori 0. 6231 —2. 2963 0. 013406 3.2072 4,0578 0. 009642
. ]
S : |
Average of all districts 1.3014 | 2.7185
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Table 18. #Hi0D 2 +F D W HTE BB F 2R 3 BRI K DR & B & DBAFR

Relations between average height and constant A, or B; in the reciprocal

equation used as the equivalent height curve of basal area of Cryptomeria

japonica in each district. These relations are shown by following equations.

log Ay=—by logH+loga,,

log B;=—b,’ logH+loga,’

Aj, B, :Constants of reciprocal equation in equivalent height curve of basal area,

H : Average height,

ag, ag’, by, by : Constants.

This table was calculated by the values in Table 8. Corrected values of

log a; and log ay’ by correction factor are shown in Table 29.

Ag B,
s % WET % HHEE %
o P | BEEs
District I log ag Variance of by’ log ay’ | Variance of
logarithmic logarithmic
value value
B on e 0.6476|  —1.0394 0.011928]  2.1461| 2.9818  0.128342
%Kumamom 0.8565  —0.9216  0.002341]  1.0561]  2.0912  0.009104
+ Tosa 3 0.4666  —1.2513  0.004875  2.7173]  4.0904  0.068602
R jo-n 8 1.0089|  —0.6704  0.004646  1.6098  3.0106  0.003942
Kishu M 0.3750|  —1.4617]  0.001051  1.3262  2.6495  0.002175
FS Amagi 0.5656] —1.1144f 0.000148]  1.7785  2.4716|  0.040387
& Ibaragi 0.5152  —1.2628]  0.005013]  2.1048  3.5492  0.013183
ci B - IRR 0.7204  —1.0343  0,008940  1.9175|  3.3724f  0.012893
@Eclﬁg:)ﬁizfg 0.3431]  —1.5616  0.026367]  1.9710]  3.3221]  0.063346
Yamagata Z 0.4789)  —1.2698  0.010020,  2.3698  3.6589  0.091713
Akita H 0.3409] —1.5893  0.004091]  2.0218  3.5259|  0.001745
=
Aomori 0.3005 —1.7216]  0.001928  2.1279]  3.6443  0.001820
¥ #
Average of all districts 0.5516 }'9289
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Table 19. FHiDt / +OBMHESFFIH/ERETIHEDIRINOBR L4 L ORFK
Relations between average height and constant A; or B; in the reciprocal
equation used as the equivalent height curve of stem volume of Chamaecy-
paris obtusa in each district.
See the equations of explanation in Table 17. This table was calculated by
the values in Table 9. Corrected values of log a; and log a,’ by correction
factor are shown in Table 30.
A1 Bl
il ¥ |%ﬁu;5 SHBIT X B
o BESR BEaH
District by log a; Variance of by’ log @, | Variance of
logarithmic logarithmic
1 value value
Ju I _
Kyushu 1. 4288 1.0082; 0. 002567 2.6017 3.0631 0.014838
o E 0.9154  —1.7059  0.006930  3.5367]  4.2942  0.007984
osa
M _
Kishu 1.5795 0. 8685, 0.007077 2.2318 2.7816 0.018980
L Hida i 1. 3558 —1.1403 0. 022073 3. 1969 3. 9954 0. 007854
]
Kiso & 1. 1464 —1.2872 0.005194 2.9597 3.4522 0. 009886
X HX
Ooi-Tenryu 1.2925 —1.2322 0.011166; 3.4709 4.1367 0.025103
F ol B —
Aichi-Gifu 0. 5664 2.0976) 0. 000955 3. 7565 4. 6448 0.011213
X £/ —
Amagi 1. 2375 1.3455 0.001618, 4.0948 4, 6342 0.020723
-
B k- B _
Fuji-Hakone 1. 1903 1. 3073 0. 024433 3. 6905 4,2413 0.063138
1 : K
Kita-Kanto 1. 4495 —1,2041 0. 004688 3. 3535 4. 1990 0.043134
£ R | 1.2162 3.2893

Average of all districts

Table 20.

FHOE / FOREHERGFIMER LT S HEDRROFR EME L OBR

Relations between average height and constant A or B; in the reciprocal
equation used as the equivalent height curve of basal area of Chamaecyparis
obtusa in each district.
See the equations of explanation in Table 18. This table was calculated by
the values in Table 10. Corrected values of loga; and log ay’ by correction

factor are shown in Table 31.

Ag BZ
it 7 HBITE 5 XBICE D
o B BENK
District by log a, Variance of by’ log as’ | Variance of
logarithmic; logarithmic
value value
) KWEMIM 0.2199]  —1.5325|  0.002023  2.3115|  3.6432  0.016365
Tosa 1 0.8132 —0.8971 0. 009408 2. 2080 3.5132 0.024106
M 0.26471  —1.5846|  0.003031]  1.9366  3.4045

.0.'005601
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Table 20. (>3%) (Continued).

A B,
H Vil EIC X B MEIC KL D
o TR A K
District by log a; Variance of by’ log a;’ |Variance of
logarithmic logarithmic
value value
8 Hida B 0.7791 —0. 9444 0. 009256 2.0372 3.5515 0.021723
5 B
7R Kiso = 0.6077 —1.0857 0. 005766 1.7746 3.0727 0.016145
HeX W 2
Ooi-Tenryu 1. 1627 —0. 5067 0. 000928 1.2851 2.4359 0. 002460
E melr B
Aichi-Gifu 0.3117 —1.5272 0.001194 2.2122 3.7370 0. 005267
Amagi 0. 2040 —1. 6456 0. 000893 3. 4691 4,5841 0. 010840
=3 It JE
B k- R
Fuji-Hakone 0.7019 —1.1045 0. 007628 1.4531 2.7797 0. 068072
I R
Kita-Kanto 0.9741 —0.7151 0.026751 2,0619| 3.5619 0.016532
£ B ¥ 3 !
Average of all districts 0. 6039 2 0741

Table 21.  &HDT 71 =Y OIS TIIMEIRE T I HERHRKRO T & 4TS & DRR

Relations between average height and constant A; or B; in the reciprocal

equation used as the equivalent height curve of stem volume of Pinus

densiflora in each district.

See the equations of explanation in Table 17. This table was calculated by

the values in Table 11. Corrected values of log a¢; and log a;’ by correction

factor are shown in Table 32.

A1 Bl
* 7 Aash Rk
District by log a; Variance of by’ log a,’ | Variance of
logarithmic| logarithmic
value value
L. a_%ushl‘)ﬁ 1.1637  —1.1996|  0.009811|  3.2889  3.7273  0.074484
iTcﬁéﬁa-SEbu% 1.0884 —1. 4856 0. 003896 4, 1074 5.0708| 0.008384
S%iko%u-l[gikg 1.5052]  —0.8091]  0.005639  2.9771|  3.6157]  0.009569
& g%[ku-}ﬁaiﬁi 1.3017]  —0.9426{  0.007750  3.2214]  3.9660  0.042246
ik i 0.9838 —1.4612 0.009518 3. 9666 4. 9493 0. 035507
Kinki . . . . . .
Iwaki p 1. 0689 —1.3821 0. 009656 3. 4891 4.1636 0.034417
1Ly -
= Iwate F 1.5225 —0. 6994 0. 004159 2. 9507 3.2989 0. 094720
Average of all district 1.2335 3. 4287
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Table 22.

HHDT A = OYENEE ST A E SRR T HESRRNOT R EME L OBk

Relations between average height and constant A; or B, in the reciprocal

equation used as the equivalent height curve of basal area of Pinus densi-

flora in each district.

See the equations of explanation in Table 18. This table was calculated by

the values in Table 12. Corrected values of log a; and log a;’ by correction

factor are shown in Table 33.

Ag B2
U v IBIC X B IBICE B
o BEANK BE
District by log a, Variance of]| by’ log ay’ | Variance of
logarithmic logarithmic
value value
Jt Ju M
Kita-Kyushu 0. 4973 —1.0968| 0. 007420, 2.6510 3.8294 0.111207
+ & oW
Tosa-Seibu 0. 2760 —1. 5892 0.015785 2.7314 4,3672 0.012152
B N &
Shikoku-Naikai 0. 9544 —0.5719] 0.005352 1. 6891 3.0183 0.010846
B BN B
Chugoku-Naikai 0. 6342 —0. 8841 0.004471 1. 9665 3. 4690 0.015957
ik P L 0. 6890 —0. 8629 0. 004296 2.7154 4.1879 0.037651
Kinki
Iwaki 0. 3059 —1.3774 0.009151 2.6918 4,0373 0. 047902
j2%)
a —
Iwate 0.4111 1.1582 0. 002569 3.1262 4, 4255 0. 107513
A i
¥ 15 0. 5383 2.5102

Average of all districts

Table 23. ZHDH 7 =Y ORMBEFIHBMRER T HEHRIOFTH & L5 L OB

Relations between average height and constant A; or Bj in the reciprocal

equation used as the equivalent height curve of stem volume of Larix
leptolepis in each district.

See the equations of explanation in Table 17. This table was calculated by

the values in Table 13. Corrected values of log @; and loga,’ by correction

factor are shown in Table 34.

Al Bl
o il RICE B BTk B
o BN BE R
District by log a; Variance of by’ log a, | Variance of
logarithmic logarithmic
value | | value
] M
= Shinshu 1.2348 —1.1635 0.012892 2.4169 3.1679 0. 016380
= 3 —
Iwate 1.3037 1.0455] 0.017092 2. 4004 3. 1806 0.015712
& H ¥ 8B .
Average of all districts 1.2693 2 4087|
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Table 24. ZWODH 7 =V OHIFWTHEBF FIIMERZI T HERMN K OWH & B & OBk
Relations between average height and constant A; or B, in the reciprocal
equation used as the equivalent height curve of basal area of Larix leptolepis

in each district.
See the equations of explanation in Table 18. This table was calculated by
the values in Table 14. Corrected values of loga; and logay’ by correction

factor are shown in Table 35.

A2 B2
H il RIC & B SHEIT X B
o B BEAS K
District by log a, Variance of by’ log a;’ | Variance of
logarithmic logarithmic
value value
H M
= Shinshu 0. 4488 —1.1179] 0. 004680 1.4185 2.7748 0.012230
Ha
= —
Iwate 0. 3059 1.3815 0.011617 2. 3403 4,0241 0. 028709
£ W ¥ # |
Average of all districts 0.3774 1.8794

XN ETEC LRBRETH B, chucL, ®E H oBKIE, Fig. 4~5 KRl XSiE, %
SEEREAR A « ALCRBIGRTH 5000, COBBEHMED, MANCMBRICII 0 D, Licti-> T, Hl
RIASH B35 A ORRENTIE U 7 S TS H1E, £ QML THES & SO BFRRD o NAUEESITHIC
TEMTE, COBIBEROIAL « KIS U BE, &2 0RIMHERIhRES B ICThiTRD o
39, Lichi->T, BEFHOEMLE UTABTRMKICEL, BEHRME RIS EEMERER ST,
BEE0BME 35 37 (38) (40) (41) RMKHP LA TONE2T I MEL,

AN ISR OMBSEEIMERERTYHROEHE C—D #hROWHND Base point (i
OB E D —1/210738 3 5) ZJ/MTERIC OO TEEMICHY, T 0AOFEEEEE & X B ETER
BRERTODOELTEEL, COBESNAEE,L RO, CORDLFFIAENICIE (37)(38) X
PORDBEDERAUTH 3.

EHN (37 38) ROFEEL 2D, OBRFRIKCE > TEEHROFBR E RS EEMHRE, KB
FTHELIRET DT DO NINFDTH b,

BEEFBROEROBBRMSRILYT 2 &3, LYEHICRD X I ICHHIATE 5%, #x

1= A1 4 By e (22)
Ap=aiH ™01 e (37)
By=arH™Y e (38)

ICE-T, WBEED 22500 (38) ROBMHH S RICHB~LS,
B, & H LoORF
WooFEkE H ETFE8RME o ORMICIZERREFRSS Y, TOMEFEOREKE, FWETLIC
RRTRENDEDDET 5,
2= KH® e (43)
K, h 3EBECX>THRTIEY



I i PG A D 45 BE B LI B 9 5 LE BRI (D — 45 —

@22 R fv=Ar+ B KEWT, P>0 OEAZEELDLZTDEEDOFHBHFE v+ 13

UF == 1/B; e (44)
(43) KT p>0 DEX
B I = 2 (45)

L95E (W) () Abo

By = _1%.*_ H " e (46)

46) Riz 3 REMETH B, Lich-7T, (38) RiF P00 D& =OFIEEEEEERHMBEOM
MEEBEFRERT, COXINBAGRKELET S LRFERRIIL - THEINE, TahL, BENRIC
BT Fig. 20~21, Table 25~26 IZ/RY & HIC, TNENOHEEICH Y 3 FEME & LEBRMT OB
BRI EHE ETEGBEFRERTC LS (5) ROBD D Ebhb, i, FEIHEROEE
IT &R C &S & PR MR, T EEEmR ORI (43) XMIRILT S, T DBFREE
AFIDOWT Fig. 22~23 (FkpIHi), Table 27 (FkM, GBI « FER, KT 1chind 2.

Table 25. 7 4 = v RARERRBRIKICE S EER T & OFaE L FRMHE 3
S35 i v W T D AR R S BR R
Allometric relation between average height and average stem volume or
average basal area in each density class of the stand density experiment
plot of Pinus densiflora. Allometric relations are shown by following equations;
log v=h log H+K, logg =h' log H+K'

v : Average stem volume, g: Average basal area, H : Average height,
h, I, K, K’ : Constants.

I
Density class h K 14 K
(No./ha)
4,700~ 4.900 2.8129 —3.8878 2. 6330 ’ —4, 2600
9. 000~10. 000 2.5303 —3.8048 2.2201 | —4, 1604
20. 000~30. 000 2.1654 | —3.8376 1.8221 ‘ —4.1388

Table 26. = FRIREFERBRICH T 2HRBE C & 0Fghs & TR HRTE 235
FITIR O MR ERGR (A5 ORI OHELL)
Allometric relation between average height and average stem volume or
average basal area in each initial planting density of the stand density
experiment plot of Cryptomeria japonica (Calculated from Cuow et al129),

See the equations in Table 25.

O
Planting density h K |4 K’
(No./ha)
1024 2.8580 —3.8933 2.0636 —3.7988
1934 2.7142 —3.8735 1.7196 —3.5333
2648 2. 6566 —3.8068 1. 8053 —3. 6931
3520 2.6984 —3.9833 1.7524 —3.7226
4554 2. 6567 —3.9457 1. 6836 —3. 6678
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Fig. 22 HKEHMFOHFERND FERE & SEERHMTEO HRER &
Allometric relation in each density class of Cryptomeria japonica
in Akita district between average height and average stem volume.

HHD 2 F DEEERE C & ORI & IR METE 70 3T EWmn R O AR kR B

Allometric relation between average height and average stem volume or
average basal area in each density class of Cryptomeria japonica in each
district by the data of preparation of yield table®” and others?®9,

See the equation in Table 25.

2. 1298

3. 06341 3584 —

EER x om N ELEE %
e?i ty Akita Kitakanto-Abukuma Amagi
class
(I\}o.) I K Y K’ h ‘ K ! K’ | K l\ K
ha |
l | | | | i
200 L 3816: —3.2587]1. 5550' —3. 1656} 2.4138 —3. 28081, 5.225| —3.11912. 9804! 3. 8926:1 9924 —3. 5904
|
500 2. 0850’ —2.9024]1. z717l —2.8217] 2.1737,—3.01511. 1988 —2. 73851. 6410i —2. 2095’0 6269 —1.8780
800 o2 1007 -2.99111. 2096—2. 8085 2.2059—3.1271]1. 3641|—3. 02411 5491,—2.19720.6290~2.0021
1000 | l |

~1200|

3. 0824' 2. 0332| —2. 9675I

1.1479—2. 8145l1 4098l —2. 10990 4751|—1.8747
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Table 27. (>3%) (Continued).
32 | - T
MR _ oM oEeE R Om
egi ty Akita Kitakanto-Abukuma Amagi
class
(No. h K 14 K’ h K h K’ h K h K’
/ha)
1200 )2.0657|—3.023011. 38277|—3.0819| 2.1781/—3. 2061[1. 3603 —3. 1111[1.. 8406 —2. 6777;0. 86631—2. 4024
1400 Jol1- 9775/ —2.940111. 3342/ —3. 0498 2. 0396|—3. 04451, 1202 —2. 83921, 9392 —2 8829‘1. 0145—2. 6680
1800 i1 7995/~ 2. 7583(1. 0765|—2. 7760] 2.0179—3. 009011, 2574/—3. 0070.2. 2856|—3. 2827‘0. 8386|—2. 4565
1800 50i2- 0090/ —2. 99171, 2263 —2. 9849, 1.3661|—2. 36620, 9293 —2. 7411|1. 6145—2. 55380. 7993 —2. 4609
2000 s012- 0408|—3. 047411, 3428 3. 1183 2. 2731|—3. 3869|1. 4321|—3. 28051 7823 2. 8337(0. 7833 —2. 5424
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Table 28.

B O REEHICB Y 5 ERPHIFE (ZK

Table 17 @ log a;, log ay' A {EERMTELE Uil

Corrected log @; and log a@,’ in Table 17 by correction factor.

Correction factor is calculated from following equation®’;

f : Correction factor,

o2 : Variance of logarithmic value.

i EEShI: log a EESNI: log arf

District Corrected log a; Corrected log a;’
i3 b Obi —1.0275 3.1101
HE A  Kumamoto —0.9193 2.1002
B & Tosa —1,2466 4, 1562
F el B Aichi-Gifu —0. 6661 3.0142
® M Kishu —1. 4607 2.6515

x ¥ Amagi —1.1143 2.5114

P/ ¥ Ibaragi —1.2582 3.5613
JtEEE - MRPE Kitakanto-Abukuma —1.0252 3. 3856
# %4 H# Echigo-Aizu —1.5346 3.3869
in] J& Yamagata —1.2592 3.7557
F74 M Akita —1.5850 3.5277
# #* Aomori —1.7196 3. 6462
4 SE #5 Average of all districts —1.2270 3.2542

Table 29. Table 18 ® log as, log ay % {EE(RITEIE LIl
Corrected log a3 and log a;’ in Table 18 by correction factor.
See the explanation in Table 28.
W | EEsn: loga EESN: log aff

District Corrected log a, Corrected log ay’
ik it Obi —0. 9060 2.6099
i3 A Kumamoto —1.0777 1.9365
+ {£ Tosa —1.2753 3.9476
F el B Aichi-Gifu —0.5816 3.0080
o #  Kishu —1.2996 2.8008
x i, Amagi —0.9950 2.5172
3 4 Ibaragi —1.4093 3.9249
JbEEE - R MR Kitakanto-Abukuma —0.9322 3. 5406
# 4% W Echigo-Aizu —1.5344 3.6611
th J  Yamagata —0.8839 3. 4900
K M Akita —1.5467 3.5463
H # Aomori —2.2826 4,0677
4 [EH ¥ ¥ Average of all districts —1.2347 3.2339
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Table 30. Table 19 @ log a;, log ay’ A LR THEE LMl
Corrected log @; and log @’ in Table 19 by correction factor.
See the explanation in Table 28.
BIEXNT log a; EEXINT log a)/
District Corrected log @y Corrected log a;’
u M Kyushu —1.0056 3.0780
+ {2 Tosa —1.6993 4,3019
b M Kishu —0.8617 2.7998
b B Hida —1.1185 4,0032
K # Kiso —1.2822 3.4617
X #H+XK T Ooi-Tenryu —1,2215 4,1608
EF el B Aichi-Gifu —2.0967 4, 6556
x ¥ Amagi —1.3440 4. 6533
g ++% I Fuji-Hakone —1,2848 4,2995
it £ # Kitakanto —1.0194 4,2425
4 St ¥y Average of all district —1.2934 3. 9656
Table 31. Table 20 D log as, log ay #*EIF(RKTEF LI-fE
Corrected log @, and log a;’ in Table 20 by correction factor.
See the explanation in Table 28.
i . EIL s log a EE & N7 log ay
District Corrected log ay | Corrected log ay’
Ju M Kyushu —1.5305 3. 6597
+ {= Tosa —0. 8881 3. 5363
© M Kishu —1.5817 3. 4099
7R B Hida —0.9353 3.5729
N & Kiso —1.0802 3.0882
X H#+K T Ooi-Tenryu —0.5058 2.4383
T el B Aichi-Gifu —1.5261 3.7421
x # Amagi —1,6448 4,.5941
Z 4% M Fuji-Hakone —1.0975 2.8424
it B # Kitakanto —0. 6882 3.5786
& S 1 Average of all districts —1.1478 3. 4463
Table 32. Table 21 @ log a;, log @)/ *EFFEKRTEE LIl
Corrected log @; and log a;’ in Table 21 by correction factor.
See the explanation in Table 28.
H L 5 BLEEN log o ELENT logay
District Corrected log a; Corrected log a;’
it Ju # Kitakyushu —1.1899 3. 8008
+ % 7 # Tosa-Seibu —1.4819 5.0788
P9 E N # Shikoku-Naikai —0. 8037 3. 6249
 EH A # Chugoku-Naikai —0.9355 4,0049
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Table 32. (23%) (Continued).

b Ji EESQE loga BEIN log a
District Corrected log a; Corrected log a;’
SE #  Kinki —1.4521 4.9834
A5 % Iwaki —1.3726 4.1976
= F Iwate —0. 6952 3.3943
4 [ E ¥y Average of all districts —1.1330 4,1550
Table 33. Table 22 O log a;, log ay’ % {BEEFITELE LIE
Corrected log a; and log a;’ in Table 22 by correction factor.
See the explanation in Table 28.
bl i} P BEXN: loga EBESNhL loga’
District l Corrected log a; Corrected log a;’
It Ju M Kitakyushu —1.0895 3.9391
+ £ 7 B Tosa-Seibu —1.5741 4,3789
pg @B A i Shikoku-Naikai —0. 5664 3.0287
th EH K iF Chugoku-Naikai —0. 8800 3.4837
T e Kinki —0. 8588 4,2240
#® % Iwaki —1.3684 4.0846
b= F Iwate —1.1556 4,5338
4 @ Y tJ Average of all districts | —1.0704 3.9533
Table 34. Table 23 @ log a;, logay #EFFKTEFEL-ME
Corrected log a; and log @y’ in Table 23 by correction factor.
See the explanation in Table 28.
2 L Vil EBEShI loga BESh loga)’
District Corrected log a; Corrected log a;’
& M Shinshu —1.1500 3.1850
= F Iwate —1.0283 3.1964
4 B ¥ 1§ Average of all district —1.0891 3.1907
Table 35. Table 24 @ log ay, logay *{EF(FAKTHEELMHE
Corrected log a3 and log @y’ in Table 24 by correction factor.
See the explanation in Table 28.
H Lo v BEShi loga BEIN logay
District Corrected log a; Corrected log a,’
& 4  Shinshu —1.1126 2.7876
= F Iwate —1.3698 4,0530
42 E ¥ 1 Average of all di_stricts —1.2412 3.4203
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Table 36. BEMRBICK 2 EBER L ELROBMBS FEMEROEEME RESH,
FHRE, FHREEER
Average, sum of deviation, average deviation and average deviation
rate in equivalent height curve of stem volume before and after
correction by correction factor.
b N S
s Cryptomeria japonica in Akita district
& I & Before correction & E #% After correction
oht ¥ | Eret | voms [LIE¥ v n | @eart | yowse fREREF
i um of |Average deviation Sum of |Average deviation
Average| deviation|deviation rate Average| deviation | deviation rate

6 17 0.032 +0.007] 4-0.0004, +0.013 0.031 —0.003] —0. OOOZi —0. 006

8 33 0. 061 +0.139] +40.0042] +0.069] 0.061 +0.118/ +0.0036; -+0.059

10 54 0.101 +0.010, +0.0002 +40.002 0,101 0 Ol 0
12 53 0. 153 +0.222] +0.0042 -+0. 027 0. 152 +0.173] +0.0033 —+0. 022
14 59 0. 222, +0.498 -0, 0084 -+0.037 0. 220 +0.354] 0. 0060 -+0. 027
16 56 0.323f +0.954 +40.0170; +0.053] 0.320] +0.835 +0.0149 +0. 047
18 53 0. 412 +0.696 -+0.0131 -+0.032] 0. 407 +0.560, -+0.0106 +0. 026
20 45 0. 556 +0.439] +0.0098 +0.018 0. 552 -+0. 205 0. 0046 -+0. 008
22 33 0. 745 +1.017| +40.0308  +0.041 0. 740 +0.750, +0.0227 +0, 031
24 23 0. 968 —0.054] —0.0024 —0.002; 0.961 —0.246] —0.0107 —0.011
26 14 1.149 —0.376, —0,0268 —0. 023 1.143 —0.491] —0.0351 —0. 030
2t 440 0. 357 +3.552 +0.0081 +0. 023l 0. 354 +2.258 +0.0051 +0.014

E M W K oh 5 = v
BoE Larix leptolepis in Shinshu district
& IE & Before correction & I % After correction
Deight ¥ | Eras | Fume [Lanas v 1 | @rast | e [ amar
n Sum of |Average deviation Sum of |Average deviation
Average| deviation |deviation rate Average| deviation | deviation rate

6 13 0. 027 +0.047| +0.0036] +0.135! 0.026 +0.034 -0.0026] +0.101

8 27 0. 061 -+0.024| -0.0009 +0.015 0. 059 —0.040, —0.0015 —0.025

10 15 0. 086 +0.203] +0.0135 +0.157 0.083 -+0.159; +0.0106] +0. 127
12 21 0.129 +0.129] +0.0061 -+0. 047 0.119 +0. 045 +0.0021 +0.018
14 27 0.179] +0.639] -+0,0237, 40,132 0.173] +0.462] +0.0171 -+0. 099
16 27 0. 256 +0.498] +0.0184 40,072 0.250, +0.340, -+0.0126 +0.050
18 21 0. 345 +0. 180, +0.0086 -+0. 025 0. 336 —0.011} —0. 0005 —0, 001
20 19 0. 467 +0.400] +0.0211 +0.045 0. 452 +0.117] +0. 0062 +0.014
22 20 0.590 -0.063] +0.0032 40,005 0.570 —0.336] —0.0168 —0. 030
24 14 0. 834 +0.420, +0.0300, 40,036 0.810f —0.069] —0.0049 —0. 006
26 8 1.012 +0.134] +-0.0168 +0.017 0. 989 —0.120] —0.0150 —0.015
gt 212 0. 309 +2.737] +0.0129 +0. 042 0. 299 -+0.581| +-0.0027 -+0. 009
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Table 37. [EEARIC X BEIEN & EEHOWEKEASEEREROFEEME,

mEA

TR, TR

Average, sum of deviation, average deviation, and average deviation rate in equivalent

height curve of basal area before and after correction by correction factor.

& 1L §i Before correction & E % After correction
5 NS A=
B T 1 [REAH prms A?ﬁ;%g T iy [REEH g A{é%g

Height | ” gg‘r,‘ila?f Average devxfiﬁge gg‘r’rila.of Average dg‘:ai?ge

class Average| tionl deviation tion/Average| tion deviation tion

rate rate

,§ 6 17 0. 0082 —0.001| —0.00006] —0.007| 0.0082f —0,002] —0.00012f —0.015

‘E 8 33 0.0130] +0.024| +0.00071| 40,055 0.0130[ +0.022 40.00067| +0.052
+\'§ 10 54 0.0182 —0,022 —0.00041' —0.023] 0.0181| —0.036, —0.00067| —0.037
-E 12 53 0.0245| +0.016] +0.00030; +0.012| 0,0239| 40,002 +0.00004| +0.002
N< 14 59 0. 0316} +0.034| +0.00058 +0.018{ 0.0313| +0.013; 40.00022 +0.007
+Q’§ 16 56 0.0407| +0.063 +0.00112] +0.028 0.0404] +0.056 +0.00100 +0.025
“E.g 18 53 .0.0477| 40,079 +0.00149| +0.031| 0.0473; +0.056| +0.00106 -+0.022
.g- 20 45 0.0595| +0.074; +0.00164| +0.028/ 0.0591} +0.051} +0.00113 +0.019
E.; 22 33 0.0740 +-0.099| +0.00300| 40,041 0.0738 +0.075 +0.00227| +0.031
X § 24 23 0.0898] +0.022 +0.00094| +0.010] 0.0896; +0.017| +0.00074| +0.008
g 26 14 0.1023] —0.003] —0.00022; —0.002 0.1018 —0.008 —O0,00057| —0. 006
S il 440 0. 0412' +0.378; +0.00086 -0.021| 0.0409 -+0.237| +0.00054! +0.013

- 6 13 0. 008 l -+0. 004 +0.00030| +0.038 0.0079] +0.002 +0.00015/ +0.019
a 8 27 0.0144 —0.007j —0.00026 —0.018; 0.0141} —0.013 —0.00048, —O0. 034
\:g 10 15 0.0160; +0.016; +0.00103] +0.065 0.0157[ +0.009; +0.00060] +0. 038
p_‘::s 12 21 0. 0202 —0.005 —0.00024; —0.012| 0.0198 —0.012 —O0.00057| —0. 029
nN 2 14 27 0.0242! +0.059; +0.00218 +0.090, 0.0238 -0.049 +0.00181| +0.076
.R:'c;‘:; 16 27 0.0312| +40.049 +0.00181| 40.057| 0.0306] +0.032 +0.00118 40.039
-}QE 18 21 0.0387| +0.010] +0.00048 +0.012 0.0376/ —0.006] —0. 00024 —0. 008
-‘;EJ% 20 19 0.0474| +0.033| +0.00174] 40.037| 0.0466! +0.016/ +0.00084 -0,018
£§ 22 20 0.0554] +0.009| +0.00045 +0.008| 0.0544| —0.006] —0.00030[ —0. 006
ll\ﬂ§ 24 14 0.0738] +0.062 +0.00442 +0.060! 0.0724| +0.042 +0.00300 +0.041
~§ 26 8 0.0834] +0.021| +0.00263 +0. 031| 0.0818] +0.007| +0.00088 -+0.011
~ E 212 | 0.0338 +0.251| 4+0.00118| 40. 035i 0. 035 \ +0. 120] +40.00057[ 40,017
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Table 44~47) 2R Uiz, Ry 2R ZLHITIIRE - 12 2 DOMEROFEFEHER LT, R 205
WAMPZT Re/B OfEE7Ta v b L, RU Re ROWTHAILZERL, Tov rIABEoRITHL
THRHIMUCH 5 L7 Re DiEZE KD, Th%E Ry EThEZDELEOERBRSHEMRET S,
Fig, 25~40 IC7R LCHIA S 32EO Ry EBWHB LUONERORS HEih#RIE Table 38~39 D&
BOTH 5B,

COEIUROF CTREFEMMAERD 2L, oy b ShicAicH LESEELROBAOX BN
BRbdbb. LA, EHELOT, 77 <Y DEMBFNERAREROSICOVTHE LT &
bb, THEX

log A; = —1,3067 log H — 0.9528

log B, = —2.4916 log H + 3.1673
EVHEFNZ SN, Thdd (62) RO K OfEIE 2.1028 LHE IN/H, TOFEBBIFEDLICH
LTEULSRARERR LI, 20T, BRESHEEMRE UTHEO 2 8%8AT, log v= —1.493 log ¢
+4.0202 23R, TORTMEL L DFIAEN, A0, BEFENBHERORBELRCH 7 <
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volume in Akita district of Cryptomeria japonica.



O.SL 16m \
LN
NEEN
._% ™ <
~L 1)
. N
E Lo B
I~
E NN
é 8m
123
ggm ™
gL N
3
# -
x '-ﬁﬂ\-
005f S
&
£ 1678 R
| Heigh\dnss
=
o 16
F— X 14
A |2
NG oo N
e 8
o 6 °
ool 11 o
500 1000 5000

2] B stand density  (no/ha)
Fig. 27 AKEHFt / FORMBEOSTEH AR & RS HEER

Equivalent height curves and full density curve of stem
volume in Kiso district of Chamaecyparis obtusa.

[
L] A
0.05-*@(3(*{\0
| N2y LN %
E l;lﬁ\**
~
s TATH
m
FE
R
@
EN bm
3
< TN
o
001F
@ B
5 r Heightclnss N \\
i e D\
.E\‘ r—1o 16 \
0005F—1 X 14 - 2P N
A2 o |
N 1 N
e 8 °
L 1o 6
0,002
500 1000 5000

= & Stand density (11o/he)
Fig. 28 AKEHiFE / +OWHKOS TR ER & &L HE R

Equivalent height curves and full density curve of basal
area in Kiso district of Chamaecyparis obtusa.

GHX%) XIETT 7 LM NEHEHE OWMRE



%
\ [~ 17 \

L __SM AN

L N

8]

[ [a] N
£
= /0,
s it
£
3
° L
g |
z
28
4 O
* - — f& B R
ﬁ:{- F— Heightclass

—H— O
£ . b

0051 a \
B - X
N \!
L1 A 8 \
LI
N
L
200 500 1000 5000

W & Sland densily  (no/ha)

Fig. 20 #4457 h = v OBMHE O ST ITH R & K& # Lk

Equivalent height curves and full density curve of stem
volume in Iwaki district of Pinus densiflora.

[ N
L]
ok D B
Ly, R
s [z Y N
E 'h&k g
S
@ /0,
éo.os-&\ AR
i
A 8
=] e ~
I
3 N
w bm
auy
i 1ot 2 Bl
5
001} —
B o,
B " |p
L e
'F"'_ X 12
0oosf- —— 4 10
A 8 )
L—1 o &
0003 J
200 500 1000 5000

e B Stond densily  (no/ha)
Fig. 30 g5 7 4 = v O Wi o FE IR R & KL BBt

Equivalent height curves and full density curve of basal
area in Iwaki district of Pinus densiflora.

FHEE WY

= 012 &



r
126 L
o
W
Cr [,
Agigﬁgii
_4323?;\A
R ISNX
~ 8m Y
£ 0.5 o\ o]
s | |l J
E i ° — i ?).
s / I~ =
4m N
I LS
‘% \\\
%ﬂ 12m
< 0 ’\\
m
& —
—
~_
+<
0 8
- S ]
& ~es
5 I
0.05(
K | |
1By & B
Height closs, v
- - g(nn 1 © 2
= 18, o
L fe 18, —
X 4, —
a 12,2 o
a 10, 24 °
e 8,22 o o o
0 L o 6,20
.01
200 500 1000 5000

= & Stand densily (no/ha)

Fig. 31 {SMHFH 7 =Y DEMEIDGFLMEHL & 5% WL
Equivalent height curves and full density curve of stem
volume in Shinshu district of Larix leptolepis.

2 \
oIF T AN
~ I~ Om <
T e N
g / 3N
Soost P~ N e
) - N
3 L= _— ~ ﬂ
£ 0m \\\IL\ o, :
P Y X
N o — =]
g 8* \‘\ ] A ?&’w(&‘
e RN\
A X &
Jﬂ - I~ X A <
bm__| ° .*l'\“ Aog ied %
e~ oo &4
(= SRR
~ [ .
o | [ TR
Height class \(o e
0-0': “ iy o 2 X
.E - " |B y — °© N Y
e 15, —
o] x 4. —
A 12, 26
0005~ ——a 0, 24 &
e B,22 ° \
o 6,20 °
[ [ 1
0003~
3 200 500 1000 5000

ki E  Stand ctensity (no/ha)

Fig. 32 {EMHIT 7 7 =¥ QWD % TR & 5% % B HhR

Equivalent height curves and full density curve of basal

area in Shinshu district of Larix leptolepis.

GHZE) MABCHZERT 7 £ B 20 B3R O WAL



=4
ul

Avemge stem volume  (m3)

"

(22

002

a “‘n
- 5% =
28N
& '}t “D u
2 1A e
24, 0T
\.\A \SA\ *
\2207 ) fax [
\ k. XA :%
20 0\2‘5 R Vﬁ\m
\.& O \2\-\ b
L Z ha N Y |
I
- lss |
R \\"L = @, A Q) .
x 1o o :—‘ba
B . &
“ RIS 2\
=42
=& ™N o RN <
I o ¥ rc; 2 ‘{&X
L L
DY e R 2k ™o \%, ®
—Lm_| N ko,
i I~ &% xA i \g“- (ﬁ
I~ NA G ) <
\\I\‘é A :(‘:fn‘ ©
A A
JL\ A a oY %
I N ’6 & s
I~ L.AA A %
: n%.n % A \
I 8, \
Ll |4 & oe Q. N
L Height class L ° ’o.g o o] e w \
- — o ﬂ\\ ° o‘; “ llg‘\ =
- 18, — ° o e
Lo 16. 30 00 g~0 b gl
o% d
x 14, 28 0.0 &Ko g \
A 12, 26 ® 90000 Q&g | @
B a8 10, 24 ) o o~
o 8,22 0%000 ° \
o 6. 20 8 83 \
° o (;J o
o o
200 500 1000 5000
B )i 4 Stand | densit e/ ha)
Y

Fig. 33 £f X ¥ ORMBOLF R & KL HER
Equivalent height curves and full density curve of
stem volume in all districts of Cryptomeria japonica.

10000

04
L A x
Cn
"y
A
L ~elaX x o
%
%N
% 8 o
LR
8, TN Wi
~ ol .
P I 7Y N\
s (B S -
% B [~ o d B
?. \L{m\ \‘ ,*
£ 005 s —
@ 10 I~ L X
? r \ e ?,(
> o Q ’
< - 2y S —
NN
— NN o
= | [ D
[~~~ AT N QXA
& | ~ 2
6 ‘b N A\
£ -*\ ° ok v: . 79‘:
b e AR
'E(\ £ \’\0\?’0 d; \A"“\\
1B & R o Oﬁg 18 o \
4 00lf f— Height class 90 7 € 3
B L (m o— 2o~ J
- — OO 2 oy S
i = 18, —0 o 0%008?41 Y
a ’
[ x :i ;8 2 0&91
> o
0005 — & 120 26 of o
a 10, 24
Fr—1e 8. 22
o 6., 20
T —
0003555 50 1000 5000
s B Stand density  (no/na)

Fig. 34 2[R ¥ DU O G PR & 52 % Bl i

Equivalent height curves and full density curve of basal

area in all districts of Cryptomeria japonica.

10000

&3t

Y

& 012 %



e
%]

Averaje stem volume (m3)
o

T o % & O’

001

L
25| N J \
H—rm NS
- Tolghe ity
\o. 2?
L 54 o s | J
_ﬁ/a; Sed ol 23R
™~ " ’ o~ = 9 o \\
B L con | Qw
% « ! " Oa) i %ol -, ) o\!.. \
B [e) 0oNg
S~ [ 4 RN CNEERN
a ~ _>.{
o -
121 b £ WF B Y RN \| e
X Ly <
N\% a g ~l_ < xiw [“d N 9//;"_[‘
~ TR %\1 %, B
B 3 L/m B "\( Gl ‘QAQJ %!
0m X __§ - — =] ol X, ' oA
\l\l X ) ™~ AT % X (‘e’
T & 8 x & %
N L O e et W W SN\ #
R N
_—84 ® <
B — 62( SN
" I L] &. i
r I@ T — .A 2
. i - o O CpOR %,
i Height class o PS &% N \!
1B M g I (m) 06 BRI JEON
- Height class L .« 18, — ®0 80F %0 o ah NN
9 ’ )
m H_DM)S— a 16, — o P;Q:)d) [o] \6\ \
L « 18, — - x |4, — o 08 o® \J N
o 16, — o A 12, — Q
x 14, — a 0, — N
A 12, — L e 8, 22
a’ 10, o 6., 20
o 8,22 I I ‘ ’
6+ 20
° 0902 365 500 10000
L I I i R JZ  Stand density (ne/ha)

(H7) HHIEIERT 7 £ 5 2 RE R OV

300 500 1000 5000 10000
B JE  Siand density  (no/ha)
Fig. 35 4t / +OBMEOSTEM S & HEHEHM
Equivalent height curves and full density curve of stem
volume in all districts of Chamaecyparis obtusa.

Fig. 36 4AE L / FOWERO SV ER & R WEiR
Equivalent height curves and full density curve of
basal area in all districts of Chamaecyparis obtusa.



PR Average stem volume (m3)

Tory 8

05

(7]

005

00

0005

7200

N
L]
3|
1ot B B NEERILT
Hesgrrtﬂ )class %" o N} °l 3 a@
oo
.8, — N9
o 16, — \
x 14, — - 2
a2, — \o%
a8 10, 24
o 8,22
o 6,20 °°—6>'
T 11
500 1000 5000 10000

= JE  Stand density  (no/ha.)

Fig. 37 2E7 7~ OBHHO S FIIR MR & R HEHhHR

Equivalent height curves and full density curve of stem

volume in all districts of Pinus densiflora.

021
o
0.1
;N_E,
£ 005
<
g
3
-
Q
P
g
<
o
i
001
B
E
0005
O
BoL 1 A N N dENl
Height closs o ENG \
L 3m ° . N
. 18, — 1 ":o
= : e
L X , —
s a2, — AN
s 10, 24 °°\
e 8,22
o 6,20 o
ooo1l [T T
200 500 1000 5000 10000
® JE  Stand densi{y (no/ha)

Fig. 38 AE7T 5 <= Y OWEH O ST &% & B2 HE R

Equivalent height curves and full density curve of basal

area in all districts of Pinus densiflora.

FW

SRR Y

£ 012 %



e (m?d)

o

=1

a
T

vk

B IER-"NEE > S { Average stem volum

o
[
I
o

|

e
T

Py
L e m w L<6&—ﬁ 3 AN

Height class - °
(ﬂ( m) \ 2 0‘3\

if: o N

(<] [e] o

O e b Dx om
©

20

©. 200 500 1000 5000
22} & Stand density (no/ha)

Fig. 39 A4 7 =Y OBMEO I &k & &S Bt

Equivalent height curves and full density curve of stem
volume in all districts of Larix leptolepis.

e

basal area (m¥)

o
>
w

B &\ ¥ Average

F 1

0005

0003~

74",

—L2m_|

—Lom_|

- 8m_|

1o R
Height class
(m)

[ ] 18, —
o 16, —
X 14, —
A 12, 26
A 10, 24
[ ] 8, 22
o 6220

N e

(H27) MM T & £ B 218 ZF O Y4 T vk 49 [0y

o ‘i,\&

T

RN

i/ d

500 1000 5000
% & sStand d.ensity (no/ha)

Fig. 40 2[5 7 = O Wik S F G0 & &2 B
Equivalent height curves and full density curve of
basal area in all districts of Larix leptolepis.



— 66 — KWERBRETIRE #2105

Table 38. M OBRMEREL HEMIRE Ry
Full density curve of stem volume and Ry in each species.

Full density curve of stem volume is shown by following equation;
7

1
by R. R a; \ b1by’
=K, X1 =Y e S Ky o 41 ) 1mhr
vRy =Ky Pry L - K al( 1—Ry al')
vr, ! Average stem volume (ms3), PRy : Full density (No./ha).

a, and a,’ are given in Table 28, Table 30, Table 32 and Table 34.
by and b,/ are given in Table 17, Table 19, Table 21 and Table 23.

w oK R B % % F B @
Species District 7 Full density curve

K oH #oF -
2 2 N kita dictrict 0.26 | log vr,=—1.6517 log Pr,+5.0310

Cryptomeria japonica | 4 = - .
All district 0.15 log vr,=—1.9184 log Pr,+5.9637

KB #M F =
e =% Kiso district 0.14 | log vr,=—1.6322 log Pr,+4.7142
Chamaecyparis obtusa | 4 _
All district 0.16 | log vr,=—1.5867 10g PR +4.7257
B oW oM H ——
7 oH o=y Twaki district 0.16 log vry=—1.4417 log Pr,+4.0754

Pinus densiflora = _
Al district log vr,=—1.5619 log Pr,+4.5350

AR

H 5 =y Shinshu district log UR]-=—‘2. 0446 lOg PRf‘*‘S. 8800

Larix leptolepis log vry=—2.1140 log Pr,+6.2012

£
All district 0.27

Table 39. #KiFER|OMEWmfAERL FEMGRE Ry
Full density curve of basal area and Ry in each species.

Full density curve of basal area is shown by following equation;
/

2
by’ Ry Ry a \Taow
Ky pp K b \_Re( R &
8, =K' P K= K a2( T—R; az’)

8r,* Average basal area(m?), PRt Full density (No./ha).
a; and a;’ are given in ’I‘able 29, Table 31, Table 33 and Table 35.
by and by’ are given in Table 18, Table 20, Table 22 and Table 24.

#ﬂs,@ w0 F Ry R £ W K M #®
pecies District Full density curve
2 - fg(kitl? di;ﬂ{rig 0.25 | log gp ——1.2028 log P +2.5985
Cryptomeria_ japonica é}All district@ 0.15 | log gr,——1.4005 log pp +3.2555
v y + 7[;{13%" diis{%ricjtj 0.15 log ng=—1. 5208 log PRI+3' 5728

Chamaecyparis obtusa

S EE -
All district 0.16 log ng-—' 1.4105 log PRf+3. 3334




(i) s Bt bR D B B BN BE 9 B AR TESEINTT . (D — 67 —

Species H ﬂL’Districtjj R, ﬁFu%l dﬁsiéﬁy <:Eii've%yréjé
7 oh o= %valffi di?%ricjtj 0.10  log gp =—1.1282 log pp +2.1440
Pinus densiflora éAll district@ ' 0.09 | log g ——1.2730 log by, +2.6752
B 5 o= vy S{—Einsdﬂu (iii%strji{:t 0.20 log gkf=—1.4628 log pn,+3- 0994
Larix leptolepis éEAH distri CtE . 0.20 | log gp =—1.2513 log pp +2.4670

Table 40. RELBRSHES OBER (BWHREEE)
Relation between height and full density (Stem volume base).
The relation is shown by following equation:

_(—=Ry) a’ (by-517)
PRf—- Ry o H®1-71

H : Height (m), Pry : Full density (No./ha),

Ry : Minimum competition index which was given in Table 38.

a; and a,’ are given in Table 28, Table 30, Table 32 and Table 34.
b; and by’ are given in Table 17, Table 19, Table 21 and Table 23.

i T Hi il ! i3] #*
Species District i Equation

B . %K(kitli] dii;'%rizti log Pry=—1.6936 log H+5,5472
Cryptomeria japonica %All districtg log pr,=—1.4171 log H+S.2345

SN 7'%{13? dif%ric?ci log Pr,=—1.8133 log H-+5.5323
Chamaecyparis obtusa éA“ districtiiil log Pr,=—2.0731 log H+5.9792

ey I%v a‘iﬁiﬁ ditsﬁ‘tj:ricjti log Pr,==2.4202 log H-+6.2904
Pinus densiflora N éAll disjri-ct[g ) log Pr,=—2.1952 log H+6.1533

h 7w S{h:a“insjl‘lju cjiﬂijstrji];t log Pry=—1.1821 log H+4. 6824
Larix leptolepis X district@ log Pr,=—1.1394 log H+4.7117




Table 41.

PRy

H : Height (m),
Ry : Minimum competition index which was given in Table 39.

a; and ay’ are given in Table 29, Table 31, Table 33 and Table 35.
b, and by’ are given in Table 18, Table 20, Table 22 and Table 24.

MBI RS 5 210 %5

R S RS HE L OB (i brifn RS e)
Relation between height and full density (Basal area base).

__(Q-=Rp
Rf as

PRf :

’
_%2_ [og-byh

Full density (No./ha),

Hif

Species

o
District

L #

=

Equation

&

Criptomeria japonica

S

woE
Akita district

log Pr,=—1.6809 log H+5.5924

& E3|
All district

log Pr,=—1.3773 log H+5.2219

E / +

Chamaecyparis obtusa

KB W T

Kiso district

log Pr,=—1.1669 log H+4.9217

& H
All district

log Pry=—1.4710 log H+5. 4954

Th e v

Pinus densiflora

4

Iwaki district

log Pr,=—2.3859 log H+6.4072

& H
All district

log Pr,=—1.9719 log H+6.6285

A7
Larix leptolepis

<z v

R

il

Shinshu district \

log pr,=—0.9687 log H+4.5023

H>

All district I

log Pr,=—1.5020 log H+5.2636

Table 42.

BEE RS EES LUBMH

Height, full density and stem volume of each species.

These are calculated from the equation of all districts in Table 38 and Table 40.

2 F - = N

it = Cr}y ggzziﬂ Chalf:naecyp/aris o—g_tusa PinusjJ den:i flo;a fariz lep_t?olepfs
REFTE | B M B | RSEE | B M B %?& ?+4F BELER | B M

Height Full Stem Full Stem Full Stem Full Stem
(m) density | volume | density | volume | density | volume | density | volume
(No./ha) | (m3/ha) | (No./ha) | (m3/ha) | (No./ha)| (m3/ha) | (No./ha)| (m3/ha)

13, 543 147.6 23,223 146.0 27,862 109.0 6, 684 87.1

9,010 214.7 12,794 207.1 14,819 155, 4 4,816 125.5

10 6,568 287.0 8,056 271.6 9, 081 204. 6 3,735 166.6

12 5,072 363. 8 5,511 339. 4 6,084 256.3 3,035 209.9

14 4,078 444.5 4,011 409.0 4,339 309. 8 2,546 255.3

16 3,375 530.0 3,041 481.1 3, 237 365.3 2,186 302.6

18 2,855 616.7 2,381 555. 4 2,499 422.5 1,912 351.2

20 2, 460 707.2 1,915 631.0 1,983 481.3 1,696 401. 4

22 2,149 800. 5 1,572 708.0 1,609 541.0 1,521 453.2

24 1,899 896. 6 — —_ 1,329 602. 4 1,378 505. 8

26 1,696 995. 1 — — — — 1,257 560. 5

28 1,527 1096. 0 — e — s — —

30 1,385 1199. 2 — — — — — o
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VEERABEOEE A BINA - AROSETS, Table 38 IGRLAESIC K= —2.0446 & & XITRL
P IR DR SN, C OB BBEOAICKH LT b X BA LIEET, 3% CHE LA
ITlE, TAREEES - KT ORFBEBERBIILALEEGIN TV LD ST &b -1,

L7chi-T, COEIBHETAONIRSHEEHBROMEE, 37) 38) RoBEFMS+IICLZS
NTVBE&iTd, HEOADEE LE->THVTH, ULAIKBEERHBROBELRLTVEbDL
HWren 3, Table 38 IR LAc2EOKELSHEMBRIIAKR « UFEH, DARDOKSEEMBICHNS &2
¥, THY TRBHMEEDSRE UK S EBEROL SRABWVELTT. COMEE, HEEDHFIEEES:
EZIETEALELONBEROACR - &, TLEFHMEREEET 5L S, ALHEHICH
DI EDHEREO—RIISEMEELGES 7 ay b, BLXURENEREBHROBRSELR
RIZEFay FEFENZH 5P UDBRALTEVT 2iLk B,

(59) RTHEFILID Re DL XD EFEEOEBRERLID, CORD Re % Ry LBEHXBC
LICEOBEBICR U BEHEEEARDEENTE S, THUDB,

= Q=Rr) @ Fapv/p oo ‘
PRy = R @ H @170y (59)

COBRBEEBRME L WHEICOOTE X, Table 40~41 ([CRF, T OREFIIAN, BHR T IMERK
DVTNDOFENTHRLICKERERITOHDTH 54, Table 40~41 hobhr b k1T, (59) K
DHEBICIBETOThMBED SN, Lch-T, A—HWEickd 3RS BEEICHEONLET 5, Thid@
MR BWEROGTAMERERTEEDROFHURDOER A1, B, H50id Ay B, LHE H
LOBFEZNTNIIITRKDIC EIZEDEDT, WEDOEETIOFEEZRRT H LIBTEII,
BEREBUESBL B v L UTHMALB LD, KMTIEIKRED T EREARIBHTH 2HMHEHE
BRLTOVEOT, BHMORSBEMBEREL LTMOKS T Licd 5. (59) & (62) R dk
o E & RS HEL XUBRMEOE ML Table 42 1TR7,

ii) INEBILEK L INRLEH B

BRELEBEIBFFEEDR CET2RFOR S AT IRE Th -k, Lch->T, FHFim
V=v-r OBEFH O RBHEHRICENTIH,

Vre = Vre*Pre = Ky Pre K1%1 = K, preK1’

K, = by’ +1= by
17 T — by T b — by
1 1 1 5 S e (61)/
R R o
_ ke c . & \omoy
K al(l—Rc al’)ll

THEZoN%, LMB-T, (61) XD Rc % Ry L& hZi s, NEBFEDRICLT 2ELZEMENS
5B, |

R EEHRS T ORS HEBEL, AT BB U Bk DMK - D BHBATT. LS
ST, BB EEMELEICH B &S IR ERTHE, BICEEREICH U Bk OB MR R A 5
Nz, UL, BEBENH ETOTERARIIR— L ERBICS O TRBNTS 5, LT, FIF
BRICGET 310503k DE < OBMIELEL § 32 E1ch 5. €01, BEROEEERL S 18
IZteDd, FHBRMHOKRE IO Z/ZI DR INIRL ORI, REEERBRLD, HEDENE

N
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ETEREINIOBERTH %, TLBREFEHBMICT OIS ERT 3L, ASEDRELELRELD
NN '

COEIBVRHENERSOFEEEEOMBEERTTT 20w, A« PUFHFUD, [UKUS 40 (3 F—E]
BB LORSBEICHT 2AMLE, Tibs, HMEE* 2650, HNEEIIES HE G
PODNELDERTICR I DORVRETH 24, RITRT BEHEE ML O B#HMTIcdd 2L
R, §EbsL, NEKHK (vield index) HREMKICHRZHEMBDP S DD ERTLMNTE, Tk
BURLEERU &2 5T030T, NEELSEEZRAT I EXRRBLDOTINLVEEZ B,

VE, HEEBTREORBEEDRARTHRLT, BEEELTIONZREZOME, $ibb, &%
FEMMTRINIBHMME Va, 235, VICOBEHRR L TH 2HPFLE Re £ O8HMTE Ve
& Ve, 12U Vre/ VR, Q&GRS D, COEAZIRBHE Ry &IE3,

ThbhE, RERE Ry &

Ry=Vre|VRr; e (63)
TREINE, Ry & Re O—RRHI73ERZRIIE,

1— R
Ry= — R;‘ ............................................................ (64)
i3 Re=1-(1-ROR Rt (65)
M B, Lichi->T, (61) Ric (65) REANS &,
Ve, = Ky pr,X1
A bl
Kl bl — bll
- b,/
_1—Q—RORy[ @ 1— (1= Ry) Ry Yompgr { weeerererereen (66)
s a7 [—aT O-R) Ry S
b
_(—RORy [ 1-(1—R)Ry ]———b,.‘bl/

a a’ ((A—-RpDRy

CE->TRIVIRBRBO L &EDOHE - BNERS D BMRBROBRERT I ENTE, COBRREENE
He¥ah#e (equivalent yield index curve) & 3s,
FDEEDEE rr, EFHEE H LOBRKRIE (B9 KXo

* Spure™SD [IWEART DOICHEXYE term ST term D&H 5 T LICDOTRD K S ICBRTH
5,
“ Density may be expressed in absolute or relative terms. Absolute measures of density may
be obtained directly from any given stand without reference to any other stand. Thus, basal
area per acre is an absolute measure which expresses the density of trees on an area basis.
Relative density is based on an agreed-upon or standard density. Thus, a stand which has
80 percent of the basal area of a similar stand which is recognized as fully stocked, is said
to be 80 percent stocked on a basal area basis. The problem of what constitutes full or
normal stocking is the essence of relative density systems.”

FUR « UFFH1D, [IR19 140 3R 3R O & LT H relative density 2 BNT0 L0, AR
{3 Seurr @ relative density &S DT, COMBRIBREALET 282N nd 5, AFicBOTIE,
AR« mFEH, RAOHMEEIIZOE LB, Sveerr O relative density ZABIRIREEL L
TRV,
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Table 43. % I & W % #h &
Equivalent yield index curve of each species.
Equivalent yield index curves are shown by following equation:
1

VRy=Ks ."’R'yKu, K1/=—b1f_1bl, > K3='(——1 —gf)ky[‘%i/_ ‘1—6_(_1;5—“2:?” ] e
Vry : Stem volume (ms3/ha), Pry : Density (No./ha),
Ry is given in Table 38.
a, and ay’ are given in Table 28, Table 30, Table 32 and Table 34.
b, and by are given in Table 17, Table 19, Table 21 and Table 23.

Ry A H All districts % B # F Akita district
3
%g 0.9 log Vy.9=—0.9184 log p+5. 6969 log Vo.o=—0.6517 log p+4.8846
:; 0.8 log Vy.3=—0.9184 log p-+5. 4756 log Vy.3=—0.6517 log p-+4.7434
§ 0.7 log Vy,,=—0.9184 log p-+5.2704 log V4.7,=—0.6517 log p-+4.6004
K% 0.6 log Vj,6=—0.9184 log p-+5.0661 log Vy.6=—0.6517 log p+4.4495
© 0.5 log Vy.5=—0.9184 log p-+4.8503 log Vy.5=—0.6517 log p+4.2834
Ry 4 [® All districts A =B #1 K Kiso district
§
#R | 0.9| log Vye=—0.5876 log p+4. 5455 log Vo.g=—0.6322 log p-+4.5080
\g 0.8 | log Vyg=—0.5876 log p-+4.3890 log Vi.s=—0.6322 log p+4.3360
§| 07| log Vos=—0.5876 log p+4.2389 log Vy.,=—0.6322 log p+4.1745
Y § 0.6 | log V,e=—0.5876 log p+4.0854 log Vo.e=—0.6322 log p+4.0115
© 0.5 log V,y,5=—0.5876 log p+3.9200 log Vy.5=—0.6322 log p+3.8374
Ry 4 H All districts 2 o Iwaki district
=\§ 0.9| log Vye=—0.5619 log p+4.3293 log Vo.e=—0.4417 log p+3.9284
“g 0.8 log Vyg=—0.5619 log p+4.1634 log Vo.s=—0.4417 log p+3.7979
Re | 0.7| log Voys=—0.5619 log p-+4.0093 log Vo.;=—0. 4417 log p+3.6706
~E 0.6 | log Vye=—0.5619 log p+3.8543 log Vo.g=—0.4417 log p-+3. 5384
0.5 log Voy.5=—0.5619 log p-+3.6890 log Vy.5=—0. 4417 log p+3. 3810
Ry 4 H All districts £ M M F Shinshu district
\§ 0.9 log Vye=—1.1140 log p+5.9889 log Vo.g=—1.0446 log p-+5. 6955
”:% 0.8 | log Vyg=—1.1140 log p+5.7873 log Vo.g=—1.0446 log p+5.5149
™8 | 07| log Ves=—1.1140 log p+5.5865 log Vo.,=—1.0446 log p+5.3315
"3 | 06 log V.g=—1.1140 log p-+5.3778 log Vy.g=—1.0446 log p-+5.1377
0.5 log Vy.5=—1.1140 log p+5.1712 log Vo.5=—1.0446 log p+4.9253
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e A=ROR &' g0 e
=T A—RY Ry @ T (67

tEhNB, SEIWWRUK Fig. 25~40 Flic >0 TEHN B i$% Table 43 12779 (Fig. 41~
Fig. 48 OMOEEERLRNBR).

B S INBHBO—MRAIIERIT (64) Rz DRENIH, FUK « PUFHUD,  FRUS 140 i
X (relative density) SBIFIM, H2VIREBRKE —RNEBBEERDB EMNTX B,
HHEBREICE D 2 BEEDRB LOREEEL rr, WMEE /» % OEEL 1 ET5E,

Py = (p;/pR].) D 1 N (68)
X DEMEE /r BREHZRSN S, COMEKMEELHEFLI Re & O—fRNEEAER
_ Rr(1 —Rc)
P, = m)_ ............................................................ (69)
FIRELE Ry & O—&S KR
= R .R ------------------------------------------------------------
pr = #}M) 70)
LHF B,
8 £ =

AEILBOT, MEELEONEEMORELEZL, BELIREORGREBREZKECH U, Tk
BELT, BESOIUIBEOLBIERLTHEL2DARNEND T EMFHRICIE ST S, TOX
SRRMP S, ThETIRARIN TV S  ORERFERRPMIRRBRORE, BELHHOBGEE
FICLTHRIE LTS, ZDORER SeurrlD, Braatne!, Kramers®, 578, #7OMDIE 8T X - TRR
SNTVE LI, —RICHERERIBEOZENDIIL, BRNLILEDP SANE, ZOERER/RL
THILODPABNENSI CNETOFROFHINS T Eh5bh 7.

INETH, BELBMBREOBMBREEENCTUT 20D OMESBTEbhTaid, h
FTCRBCHONAEMFCLZHELS, BELRROMBAHK—INCHVIT 2 ERNETH -7,
IhiCR U, HEPERBEOMASH TEAENOER, SHINLFRS OBESDROPHRI, HEL
REOBFREFK—MNCLBHATE, KRICBIZ2EREICS X BTRI LT LMD, BERFERBNT
bElFishTE 7,

BEDHROFBROFER A, B3, £BEBICI-ThrbD, WAEELLTIE Table 1 @ AN Rlicsk
SN XS RERIS LI b E L B, ERMICIIR &R L TERBRERT C itk > TGERW
ZRkdDOoNBT EBMONT WV o, FERDOFEH A, B LFHOBEFIT Suivozaki and Kiral?® 531
FEEPCOWTRLIC K DT, A BIFHORE & EcEflicasic#ml, TEAIGELCRBER
BEBIICEL U, B RIFORE & ITIRBEBIICEL T 5, A, B Mg L TR & EMREK
ZRTODOEUVTEMINIT LT, T OEBIERNICEL T 25 %, BiEEEmraBroRES S
ZLERIDERPUTELIDEEZIOND, LEMR-T, TOXIGEN»S, BEICLAEBTERICEY
%3 A, BOwEFHTE2LEZZLo6NE0, LhL, BRWICH LN T 3 MhoEYENITER» S
IicoBEsEIN, TOBROEBMBHLMCINIC EF, ERAMWCE, ITNS0BFRELBVT
BELREOBRBAETFALTHEI LOPARBO—20 533 NE5Z 5NicbDEEITENS D,

WEDHRB LI, BELIBHBOBBEEDOOLT LI —DOEELRFKRE LT, REFEMBENMS
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T3, ZOMEBOMICIEF S HDBENSH 2 LHEZLoN TN, FK « IFH142, Hkusn
ZE-TRENTE LIS kKENTNHILITRD ONT o, EFRBFRBEELRT I LICEST,
—HRICIE U ok & DS O BE L BMEOMIZ, REEEMBRRNE LThoNTO2BKRERBED
BEHROP BT EERL, BEIZED DS 2BNOFFLEIZX > TERSHFEMBER LIc, 2O LIZEH
HIC LD SNISh - e R EEEMBROEE %, HEICX - TRDIEBEEZLLODLEEL B,

SOIMBRBEERT 52 LICL-T, RELBEBITRINI, BHELH, NEEED 2VIEAK
« UFEHUD ORBEERVINOFEEDIRBETRIN, HANTEEOREL LTHHNEZ EMNT
x 7%, FAREMKICET 2BEHNESEEORESE LTIE Renvexe®® O AKKESE (S.D.I) pim
OIAFELH (S.D.R) »HH, WREFICHEELBVI Martivd OHEMIIRIERIT Assman* D
% %, Cuaisman and ScuumacHER* (D tree-area-ratio {3 StameLin®* 12X DIV SN, FARE
AHEEEL Licbd & LTiE Kourer®, Hart*, Wison* Hiz k > TRINAC LB EBEORE 18 5
D, ¥7:19534F 0 —< 0 IUFO OHIIMALHTRE S N/ Hommer® Dk, FIRTED20% ORI
PEMEA BREERIRIRERE S LT, C OREBUEIRERIER (stock index) EIFAT, T OIHEEHO0.50 &%
BEE, 0.750L%13DE, 1.0I3C/DE, L51ZCHE, 2.513BE, 4.013 A EMEKRES LG
U, iz @ LT OMEBEBEMNRKRE S DS A3 Braatue!l” L X2 X DN IN B K& AH
LWB-TWB, INODEEORER, ThThE#EMBHD, R2UBTE->THR2ZIDL0iEd -
T, LALEAS, 40b-&EbTHEN TS Homment® OHFEEIC LTS, Braatue! 2L DH
et & UTRIEHICHETHEO X OIEHTH 245, MEHRLBHME BB Oh0EeEsnT
W5,

FEHTR U N ELBIIMEE RN & LTSNS, £ OMBRBE & BMmRKD D OBRMEOR
FICE > TREN, UEBRMELETOVTNE, ZOEMHD, EMIBREEORELE LT—o0T¢hH
TEEFH->TVBEENA LD,

9. 1A =

1. NADEELEHRARDRRICET 2HEND, TO—RNEENEZRL, COERNEKRLLTRE
ZFRILED E T2 NETOWMEREEZRIE L,

2. HAROEELRROBEARTIZIE, FROIKKL > THANILEEDRRICLZ L5500,
CORREEE p, FHEREL w, BAERS:OVONEE v £T5&,

1/w = AP 4+ B et (12)
1/y=A 4+ B/P e (13)
L&V EZOoN%, A, B BABBEBICEDRIZERTH S,

3. HEHRXRBMB T INENEN S EEEOBFRL X GENYT 3, FEBMTEE v, BIERK

HrDBMEE V, TENERE & HEEES-VNERE G L T35,

1/v== A1 4 By e (22)
LV =A14 BifP ettt (23)
1/g= A + By (24)
1/G = Ay 4 B[P et (25)

* ROUY Ik,
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NS ORRIRE UFSEHREICH 2 5B S BH B E 7 W R O BIRZEHAL, MRl I BB RICE Bl
%o COEFITRINZWMBRIIFEEMEHREFENS,
4. (22) (23) (24) (25) XD Ay, By, Ay, By BHEE H L55&
Ai=aq HM N 37

Byi=ay HP' e (38)
Ag =g HP2 e (40)
By=az HP2 e (41)
DEFRNBED SN B,

5. BFHH Re & Re=v/v* (b 2WG0TEBHEE v, v LA—HEDRR T3S FEHME
MED P00 DL EDFEHRMEE v* LT3) TEHRTLE
vre = Kp PreX1

by
K=y

I)/
Ky = R (K ._@_)T-IIE"
T \1 - Re ay

BEPNZ, CORPNELEMBFEC & X ORMEEEEORBETRT. WEBEEIZLD S 28/ 0B
W#E Ry L95& (61) Rid

vry = Ky’ prK1

b
=gy

b,/
,_ Rr( Rr . & Yoo
K = )
LHEPAONE, CORIT K - THEHIEE R RET LR & ORBICE TREBE LRIV S
na.

6. (61) (62) REMIHED . DML VR, Vi, LLTEMTSLE

Vre = K3 PreK1*l = Ky preKt e s 61’
Vi, = Ky PRI = Ky preKt/ e (62)’
DT B, WENBHEE Ry = Vre/ Ve, TEHTHE
Re=1— (A =R Ry e (65)

DT B, LichioT, (61) KD Re % (65) RiCL-Th&hZ 5L

— Kq/
V}zy = Ky PRy

b
K/ = . 1
1 b — bll ........................ (66)

b,
K==a—Rﬂ&ng_1—u—Ram]qﬁr
@ Uay’ (I —Rp) Ry

#ﬁwéac@ﬁmﬂﬁﬁﬁblh@&%®¥tfﬁétbﬁﬁﬁaﬁﬁémﬁ%%ﬁb*C@ﬁwxo
fTéﬂ%%ﬁ%”ﬂ%%ﬁﬂﬁ&@&n

7. HLEOBEEAS  OREARICH TR, ZNENOEKERD I,

8. WEBHEIENHEEEORELLTOBVALLNTE S,
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I MHYFBEFTERLS CICBETEOETTIE ZOIES

1. MABEEER
i) MO BEETBRIOEK
A PR IR R BBPTRS L DR AT LR, AR IC BRI < EHARRRIC & » TR
Chi3&, MEMTEICHKIOEE P & ha HcDBHEE V, FHBME v, 54U ha SV IEN
G, THWEEEN ¢ OBRERTSTHREREEEDROFHRTRT CENTEZCERT
TR EBDTH B,

ThEbhb,
o= AP+ By e (22)
{ 1)V Ap 4 ByifP eeeeeesreeenenceen e (23)
1/G = Agp 4 By eeeeeereeeeneee 24)
{ 1/gm= Ag+ BalP  ceeereeresene (25)
FLHBROEK A, B, 30T Ay, B LRE H LoBERR
Ay gy HO1 e €1
{ By = ay HBY e (38)
Ag =@y HP8 e (40)
{ By=ay HOY e 41

TRINB, AF, /%, THZY, HFTVDKWHIZOVT IhLOBRKRIRKY & h, FTIC
Table 17~24 ¥ X% Table 28~35 iZ/rR L7,
Fto, REEEMMRIT
vRy = Ky rr fxl ............................................................ (62)
Vry = Ky/ PRAZY (62)’

TREN, AFOKAMS, ©/ FOKEHMY, TH=YOREHS, H5<YOEMBEE NSO
Fmo4aRizoW0T (62) ROBFEAERK Table 38~39 TR L1 2 & I Tt~z

PLEoBFRE 1 >OMRICE LD S L, Fig. 41~48 KRITHSBETERMNTE 3,

IS ORO/E 6m, 8me--- & UTRENALME CEH) 1T BN, 38 RoBFEH» S, zhZh
OMBEIIE LT Ay, By OffieRke, (22) Rick - TRDBMBOSFHMERTH 5, 7o, WH
& 6cm, 8cm---- ELUTREN i (A 12, 40), 1) RoBE»SZNEFhofziEL
TAs, By Of%RYD, SHERICOWT (25) XOBGZRA S EAENmEmEER 6 cm, 8cm--- DI
ENTER D o MEAFEMEIC L DR L, BMEOSTEHESR LICHEICEL, ThEholmERic
ST 2EEET 0y b L, MURBERICOVWTHAKO D TH S, Lch-T, BEERRITREN
TV ZNEEZRE, WEHERERT b 5, Fig. 41~48 £ 1obITkbic Ay, B A, B, DfE%
Table 44~47 177,

FRREHEMRE UTRLIcHDIZ, Table 38 © (62) RoBFRE (62) ROBBRICEHRLILLD
THb, 25T, BREHEMBITETIC R=0.9, 0.8, 0.7 & LTRLAHKIE, £hThoXEEHK
Ry 1T U o R e Bt
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Table 44. 2 FOLELE/EHRICHET 2 BBROBHROMWIEM
Corrected constant A;, B; and Ay, B, in the reciprocal eduations of Cryptomeria japonica.
The values of Akita district are calculated from following equations:
log A;=—1.1037 log H—1.5850 log Ap;=—0.3409 log H—1.5467
{log By=—2.7973 log H+3.5277 {log By=—2.0218 log H+3.5463
and the values of average of all districts are calculated from following equations:
log A;=—1.3014 log H—1.2270 log A;=—0.5516 log H—1.2347
{log B;=—2.7185 log H+3.2542 {log B,=—1.9289 log H+3.2339

B E ® W o# oK Akita district 4 [H E ¥ Average of all district
Height class
(m) Az ‘ B, . Ag ’ B, Ay B, Ay B,
6 0. 003930 23.410 0.01412] 90,012 0.005758 13.763 0.02168 54. 051
8 0.002861 10. 472 0. 01280 50. 327| 0.003960 6. 297 0. 01850 30. 039
10 0. 002236 5. 609 0.01186) 32.056| 0.002962 3. 433 0.01636 20. 184
12 0. 001829 3. 369 0.01119] 22.172] 0.002336 2.091 0.01479 14,198
14 0.001543] 2.189 0.01058] 16.237| 0.001912 1.376 0. 01359 10. 549
16 0. 001331 1. 507 0.01011 12.397| 0.001607 0.9570{ 0.01262] 8.153
18 0.001169 1.084 0. 00971 9,766/ 0.001379 0. 6946 0.01183] 6. 495
20 0.001041 0. 8072 0. 00937 7.895 0.001202 0. 5215 0.01116| 5.302
22 0. 000937 0. 6183 0. 00907 6.511| 0.001062 0. 4026 0. 01059 4,411
24 0. 000851 0. 4823 0. 00880 5.461| 0.000948 0.3178 0. 01009 3.729
26 0. 000779, 0.3874 0. 00856 4, 644 0, 000854 0. 2556 0. 00966 3.195
28 —_— — — — 0.000776 0.2089] 0.00927 2.770
30 — — —] — 0.000709 0.1733 0. 00892 2,425
Table 45. &/ + OFFEMERICET 5RO WK OMILEE
Corrected constant A;, B; and A,;, B, in the reciprocal equations of Chamaecyparis obtusa.
The values of Kiso district are calculated from following equations:
log A;=—1.1464 log H—1.2822 log Ay=-—0.6077 log H—1, 0802
{log B;=—2.9597 log H+3.4617 {log By=—1.7746 log H-3.0882
and the values of average of all districts are calculated from following equations:
log A;=—1.2162 log H—1.2934 log Ag=—0.6039 log H—1.1478
{log B;=—3.2893 log H+3.9656 {Iog By=—2.0749 log H+3.4463
Kt R I A o H K Kiso district 4 B F ¥3 Average of all districts
Height class
m) | 4 B, Ag By A B, Ay B,
6 0. 006694 14, 405 0.02798 50.957] 0.005757]  25.463 0.02411 67.858
8 0.004814| 6.149 0. 02350| 30.592 0.004057 9. 886 0. 02027 37.369
10 0.003727 3.177 0. 02052 20. 588I 0. 003093 4,746 0.01772: 23.518
12 0. 003024 1. 852 0.01837 14.898 0.002478 2,605 0. 01587 16.111
14 0. 002535 1.174 0.01672 11.332 0.002055 1.569 0. 01446~ 11,704
16 0.002175 0. 7905} 0. 01542I 8. 942' 0. 001747 1.012 0. 013345 8.870
18 0. 001900 0.5577] 0.01436 7.253 0.001513 0.6863 0.01242 6.946
20 0. 001684 0. 4084 0.01347 6.017, 0.001331 0. 4855 0.01 166i 5.584
22 - — — —| 0.001186) 0. 3548| 0.01 100| 4,582
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Table 46. 7 # <= OFEEHEHICHE T 5 FHXOH RO IEM
Corrected constant A;, B; and A,, B, in the reciprocal equation of Pinus densiflora.
The values of Iwaki district are calculated from following equations:

{log A;=—1.0689 log H—1.3726 {log A;=—0.3059 log H—1.3684

log B;=—3.4891 log H+4.1976 log By=-—2.6918 log H-4.0846

and the values of average of all districts are calculated from following equations:

{log A;=—1.2335 log H—1.1330 {log Ay=-—0.5383 log H—1.0704
log By=-—3.4287 log H+4.1550 log By=-—2.5102 log H+3.9533

R E R | # ¥ M F  Iwaki district ' 4 [E E ¥ Average of all districts
Height class l '
(m) a | B | a4 | B | 4 B, Ag B,

0. 006246 30. 367 0. 02475| 97.679] 0.008074 30. 677 0. 03241 99.977

0. 004293 11.133 0. 02266 45.041, 0.005662 11,442 0.02777 48, 563
10 0.003618 S.110 0.02117 24.706] 0.004300 5.325 0. 02462 27,740
12 0.002977 2.705 0. 02002 15.087| 0.003434 2. 849 0. 02232 17.551
14 0. 002525 1. 580 0. 01910 9.989| 0.002840 1. 680 0. 02055 11.924
16 0. 002189 0.9918| 0. 01834 6.973| 0.002408] 1. 063 0.01912 8.527
18 0. 001930 0. 6572 0.01768 5.077| 0.002083 0. 7208 0.01794 6.342
20 0.001725 0. 4553 0.01712 3.825| 0.001829 0. 4947 0. 01696 4,870
22 — — — —| 0.001626 0. 3567 0.01611 3.834
24 —_ — —] —i 0.001461 0. 2647 0. 01537 3.081

Table 47. # 7 = v OHEFHMEHICE T 205 MKXO W RO IEM
Corrected constant A;, B; and A;, B; in the reciprocal equation
of Larix leptolepis.
The values of Shinshu district are calculated from following equations:
{log A, = —1.2348 log H —1.1500 {log Ay = —0.4488 log H —1.1126
log B; = —2.4169 log H +3.1850 log By = —1.4185 log H +2.7876
and the values of average of all districts are calculated from following equations:
log A; = —1.2693 log H —1.0891 log A; = —0.3774 log H —1.2412
{log B; = —2.4087 log H +3.1907 {log By, = —1.8794 log H +3.4203

BOE m l {& M 3 F Shinshu district } 4 H SE ¥y Average of all districts
Height class’ —— e — . i
(m) | A4 B A B . A | B A B

6 l 0.007743]  20.147 0. 03452 48,273 0.008378  20.711 0. 02918 90. 741

! 0. 005431 10. 052 0. 03035 32.108] 0.005816 10. 361 0. 02618 52. 845

10 ! 0. 004123 5. 863 0. 02745 23.394] 0.004381 6.054 0. 02407 34.746

12 0. 003292 3.773 0. 02530, 18.064| 0.003476 3.901 0. 02247 24, 667

14 0.002721 2,600 0. 02360 14,518 0.002829 2,692 0. 02120 18. 463

16 0. 002255 1.883 0. 02223 12,012 0.002413 1.952 0. 02016 14, 365

18 0. 001995 1. 416 0. 02109 10. 163 0.002077 1. 469 0. 01928 11. 641

20 0.001752 1.098 0.02012 8.752] 0.001818 1. 140 0.01851 9. 445
22 0. 001557 0. 8722 0. 01927 7.645] 0.001611 0.9064] 0.01787 7.896

24 0.001398| 0. 7067 0. 01854 6.758[ 0.001442] 0. 7349 0.01730 6.706

26 0. 001267 0.5787 0,01788 6.031] 0.001303] 0.6059] 0.01678 5.766
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VRy = K8 pR_”KII ............................................................ (55)

Th B, Ry IJEUTINE LT Table 43 DX S IRENTV 3,

72, PIHBEE 1,500, 3,000, 5,000, 7,000, 10,000 %5 EiC{hORE BEHRICINE LT 2 dig
i, CThoOBETHERL, EEKTEFLALLZOERMEIORBERT SDTH S, ARMBIZEIRT
LIEMSEB LT & &, HE r LFEBHH 0 OBRGRMS

1/p = Av 4+ B e (28)
TRINDT LB TTICBNI, (28) ROFH A, B RESEEMMOMIPEEICI >TRED, 20
YEHFRARM X ORI TO 3, ' '

Fig, 41~48 |{CR UAMABEEEREIEHET 3 KD, LWAVAIHKEERICE T 2R~ THT
BTENTE, BEEHICHTIHMBELERTILVOREARLLLZHDTH 5,

HOBEERNT Fig. 4l~44 R Lch 2880, HI3RESI N ERSR E Urc b Ak
SEEEBERETC, %k Fig. 46~48 IORUAEVHREXS & Lcb D%, —BkarBEEHR &
MR LICT B,

i) P EEETER OB
Fig, 41~48 T2 ¥, b/ ¥, TA=Y, 75 =VIO\OT1HIFOHIBMSEEERRA, T 7RIS
B OO TS FEEERAR LN, EURICHIEE 2 ZM T 2 8BNS 2 hEPICOOTHITE
mztTscH,

FEEBEREER Y 57D 0ERNITERIE, FEIBBRETRTEHESRR(22), (23), (24), (25) X
TH 50, ZOXRDERDOEIRA—EEREICE N THHIBICLDELY, Lidi->T (37),(38), (40), (41)
ROBGEIHIRIC L V&> T 22 213 Table 17~24 IR LA E BV TH B, T T, ZDLXD ISR
KL BBV, BHNICEERLSDTH 2 EIPICOOTRIEMA TH I, HIRIEICEBL ENIT T
i, MECLIC1I DOBEENEE - T IE &0, MRS EMRED ohiud, RS & icE
FERIAIED & EMMBEICTEA D,

2 ¥ OEHUFERT (37), (38), (40), (41) ROEFFEH L BEFIFEIC SO TG BAHES B -7
#8% Table 48~51 ICRT, CORPSHOHELEDIC, HIBMOERFBICEELESBDONS b
DREEHDIEOY, BEEFHEOMICE»EDE L ORI THEEESED SN 5,
HELBRHBOBGRE, MK Loy FTEEOTI KN ERTTICGRNAHS, T O R
LOBE—FHRHRNROTE A, B OfMSHIELLTORET, A OEHEINT 5 & o
HBAKFICELA» > THEHL, B OEMHELT 5 LA OWHIMICIE » T LH BT T 21, Li
2oT, AUKEETOHIBICK T A, B OEMNENT 2 LiROMEIHPDD, B3 UEEDHM
g U TR D& - 7o B4 D8t i U CBRE QS EHREMIMSRIND,

LlehioT, 7o ZIEEARG SRMMFOMO LI, A & H LOoBRICEEESED SNEL
2, By & H OBBROBETEICERENED OND LIEEHAKS, BTIBICEY 25 aERIE
Fig. 49 WRTE DB ENR S, i, IWBMF LEHRMFOMO LS A4 & H, Bl & H OV
NOBEBRTOEEEMNID LN B HDICDTIR Fig. 50 VL7133, A

WE, T TRANTCE HMBHOFERESMTICGRRT 202V 60T LTIV, $4
DRFEMATHZ Do WORIMIBINHRER RO D OHIEKST, RIEELSORIBERLITHS L
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Table 48. Z¥®D log Ay = —b, log H + log a; BHOMIEHD 5 #H3

Analysis of variance between districts on the relation of
log A; = —b; log H + log a; of Cryptomeria japonica.

AL AR A =R R N e e A
Obi  |Kumamato| Tosa | A | Kishu Amagi | Tbaragi | "takate | Echigo, Yamegata] Akita | Aomori
billog aif billog ai| bslog ar biflog ai| bi|log al bi)log ai| bi|loga,| b:]10g as| bs|log a:| bi|log a)| bi|log @i bs|log as
g’fobi”e o| x |[o| o [o] o o] o |o| o |of o|o| o |o] o |o] o|o|lxx|o]%x
s olxx|o| % |o]| o |o|xx|o| o [o| o ol o |o|*xx|o| o |of %
E3
Tosa ol o |o| o |o] o |o|lo|o|l o o] % |o] o [o]lx*|o]«*
CE R
Aichi - Gifu o] oo O| O [O] O |O| O |Of O I¥| % |*|*%
]
Kishu olx%|o]l o |o| o |o] ool % |o] % |o] % %
x =
Amagi O| % |O|l%%|O| ¥ |O] O |O|%%|O|* %
® W
™ Lbaragi ol o o] o|o] ool * |o]*
PR
Kitakanto- Abukuma Ol O lo| % [o] O |*|%*
B k2@
Echigo-Aizu O|%%|O|%%|O|% %
TR
VYamagata ¥ | % k¥ K %
® B
Akita * ¥
¥ &
Aomori

O : Non-signifiocant
* = Signiticant, 5% level
*%: Significant, 1% level

Table 49. Z#® log B, = —by’ log H + log ay’ BAHDHURE D k5347
Analysis of variance between districts on the relation of
log By = —by’ log H + log ay’ of Cryptomeria japonica.

R & & |+ # BRER o | x || x omERBMERR |\ ply B |7 A
! : k . | Ktakanto | Echi ) :
Obi  |Kumamoto | Tosa A'E’é;fu Kishu | Amagi | Ibaragi ‘-Abuk:m _gzizu Yamagata | Akita | Aomori
biliog a;|b7|log i) B |log @] b7|log ai| £7|log ai| biflog 27| 67)log | b |log &if &illog ai| biflog a7 b7|log | 67 ]log a7
AL ol o |o| x [o|* *x|o|* x|o| o |o| x [o|xx|o|x%]|0] O |o|*x|o] %+
TS .
Kumamoto ¥ O O [O]|* *|O| * * ¥ O| % |O] O |O] O [#%| %% j4¥ % *
Tosa O| o |O| ¥ *[o]x x{o] o [0] * |o] O |O] O |O|*x*|0O|* *
%0 0% & -
Aﬁh-,_cﬁfu \o O |Of* #¥|O0| O [0| O |O| O [Of % [O o
st o[* #[o] o |o| o |o] o |o|x*]|o]| 0 |o
EJN
Amagi ol* x [o]* x|o|x*|o| % |o**|o|x%
% 2
mIbaragi O| O |O0] O |o|] © |O] * |O
ALRB% B RER
Kitakarrto-Abukuma o| o [Of % [oO )
g5 R :
Echigo- Aizu Ol ¥ |0 of %
T
Yamagata O(*% O] ¥ %
i*x ]
Akita ol o
x
Aomori

O Non-significant
%  Significant, 5% level
¥ %  Significant, 1% level
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Table 50. ZFD log Ay = —by log H + log a; BA{EDOHIRE D3
Analysis of variance between districts on the relation of
log A = —b, log H+ log a; of Cryptomeria japonica.
AR S R R i M A ENALE:
Obi  |Kumameto| Tosa |"<Gify | Kishu | Amagi | Tbaragi |~ apakuma | —Rizu | Yemagata| Akita | Aomori
beflog &) be|log | ba|log .| bz|log z| b2 [log-@:| ballog | ballog 2] &:]log | be[log az| befioy az| bafiog a2 62 log a2
L ol * |oj o |o| o |o| o |o| o |o o o| o |o|l o |ofx* |o]*x
p—. ol¥* ol o |o| o |o|xx|o| * [o] o o] o o] * [k+| o k[s+
Tosa o| % O O| O ol O [O] * O] O |O]| O |Of**% |Oi% %
2hge o| o [o|sx|0] o |[o| o |o] o |o] O [of##[*[xx
e ishe o|x%*|o|l o |[o| o |o] o [of o |o]| % |o|*x
EE
Amast Ol*x* [Oof ¥ O] O |O] O |O|% % |o|*=*
g'ilbarag’i’;rt O| O [O] * [Of O |Of%* |O|**
PR - A R
thulanfo—Abfxtlgfu ol o |o] o |o] o |o]**
N
Echigo - Aizu ol * |o| o |o| o
\'{Jajm”; Of** |o|* ¥
® B
Akita Of**
’l
Aomori
O : Non-significant
* ¢ Significant, 5% level
* % : Significant, 1% level
Table 51. RF® log By = —by log H + log ay’ FE{%DHIRIT D> ST
Analysis of variance between districts on the relation of
log By = —by’ log H+ log ay’ of Cryptomeria japonica.
| M £ L % |R0RB R N X m| % o [QRAMEEaR |5y m] F &
Obi | Kumamoto] Tosa A(;hG,'fu Kishu | Amagi | Ibaragi Ki‘%ﬁ"ﬁ‘,’m C—‘?\?zu Yama Akita | Aomori
b3 log @) 42| log a%) bi| log ai| 67[log ai| 62| log 3| 2] log a2 | 2| log &%) bi|log a2 b3|log as| s3] log 22| b3flog 23| b [log 2%
ﬁowﬂe Ol% %|O| * |O|**%|O| % %[O] * |O|* *|O[*% O] % *|O[% % |O| %% |0 * %
*®x 3 o * k¥
Kumamoto O| o |Oo|x*x|o|*«[0]x%|0O| * |%|[%%|O| O |O k| * ¥ ¥
j:rosf Ol ¥ |o] % |O|*¥%|0| O |O] ¥ |O] O |O| O |O] *¥*|C|* *
% w b &
Aichi - Gifu o O|*¥ ¥|0| O |0 ol o |o| * |o Ie)
oM ol*¥*|o| o |o o| o |o| O |* *| o
Kishu
x i ‘
Amag] O|* %[O % % |Of % x|O]| % %|O| * ¥|O| ¥ %
EN o| o |o ol o |o ol o
Ibaragi
MR- MRE
Kitakarto - Abukuma o Ol ¥ |O] o |ofl o
@R R R
Echigo - Aizu Ol o |o|l o |o] ©
AT (@] O] *
Yamagata **
FX =] o| o
Akita
x &
Aomori

O ¢ Non-signiticart
* ¢ Significant, 5% level
%% 1 Signiticant, 127 level



I7 s BLAG AR O B BE B BICBE 9 2 AL RERINITZE. (D — 85 —

osp
~N 14m
2 | r \‘\ 0 Kisyw district
. [ & \:
E [~ Kumartoto  district
Qi | Q\~ ® \Q [ ] umain iSthi
3 o %
/e o
#e , %o
0.l 1 Y r
0 100 300
@ % stand density (mo/ho) 70 ~ L 1em
2 -
° #_505- ...
osf N 6m 3‘2 | Dy
B \ hd Fe]
E -~ ° e ¥
.\\ § Q? -
£ |OR H<
3: £ o o of J \“o
ﬁ; o .. 02 L_séo B Tooo
af 5T % JE Stand density (no/hn)
Y ~O,
g 5 J L
#z
k3 }!lmoshnd density (no/ha.) 0
Fig. 49 fCMHIT L REARME D 2 FOBRMBRELEBERO BB
Difference of equivalent height curves of stem volume in Kishu
district and Kumamoto district of Cryptomeria japonica.
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Difference of equivalent height curves of stem volume in Aomori
district and Yamagata district of Cryptomeria japonica.
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BTV BN, FLBFEORBROHIRKS I, HUEDOOTH PBERBEDHS bdH - T, FEHIE
WhSIGTED SNcb DTN E BIBT 3, Table 48~51 TR Lc RS OEEBDOD 5
bhFicid, dFTOPEBCRBERAH2OF 5N, LOTHRAZE 5, 3 » BHORFIT Mt
HWBEEPRVEBNDH BT EARLTOEN, INbVHOYWIEAAROBE—-SERIZBIWVEEEZZ S
NaMRaRE, WEEERTILE, SILBPATERL, /o, BAARTOEOZALIHELLS R
e

IR & DRBESGA LA DI MBHOENRREEZ 5L, R—IRANOIHZEZ Fig. 4 IKRLE
S0, ZELTHRRINBVCENSEZTFERET 3, MBAPLLEENFEREL 315, R—HR
NOMBEPCHEZ S E, YR Fig. 4 OHMMMICORETHEORNTIVRTTH 5.

BHETO A4 & H B & H OMBEEHIRC LICEZNZNOHBROMBEEEZFER LT 31,
HBMBEROBOHHBEICE S, £CT, WEWEKTO 4; & H By & H OBRICOVTOREZE
nz7chs (Table 50~51), o DBEBRTOFEEROLZ DV FRELOTIIRS -TH, FEALEHRY
BOEIBVE—ET D, Lichi->T, MEENERLEZZCEHTER,

¥, TNENOHIRICET 30D AHIREFICOVTHELZLENH A D, ThbHAM Hth
MHH D 11 REICOOTHRE LAHERTE, FEE BAROBRI SO TREMICEIRD ONTVE
o

PlkoXSic, Table 48~51 TR LRI L - THZ B2 BEHOMICT L LRTEA
Vo BESL, SHICBALVLOPOBRBEVICZE LT, HEEELUE-THoDNLODTHS
5, Lichi-TREBMKT, &R TOREERONELKIBREREN PSR LS L T2 L2101,
ZOHWBOMSEEEHNEER LT L EBUBETHS D,

L Lo, WOBEEEND S H 2MBOBELREICOVTO—RIGEHEEEMD, Ttkicd
NBEIBOANAREEEHOINME O B2 — S MBS LTI &S b I QRS HEEE
R & B BBA L. ThM—BHRABEEHR & L TL2ETHOEBRR AR - L BHATH 5.

— kS BRI OEEMEIIRO & 51 LTk, A—HEICOWTAROTHLE B &S5 2T
BEEHERD BEAC, HBICEREE(2BERESBNT A, B 2Xwa L, ThENOHBROTY
HIISME E RIS D - ol E LTREN B, DT & 13 Fig. 49 1R LciEMitidy & ekl %
—FIC LS EERTERERD 5 &, ThZhoBOBEI L DAL HE b - tHfRBAoNET Eh
SEMTE B, Lk 28 » T, A—Ric s 2 2MEHOETIRERERD 5 151, (37), (38),
(40), UDROBFEAERTHIRG & OHRAE, FTHL BRI ORD ST LiCk > TAMBOFHL LT
B ENA 5D, ‘ o ‘ :

i) KA BEEBROBEE

HAEEEENE BV TEEERONMED THE T 500, SRGHEMOMERBEICHRIEMA
TBTH,

A EEEIIICR SN T 2SS, 3D, (38), (40), (41) RiTk - TROLHHICLDE
HE%C&Kﬁﬁﬁm;bﬁﬁénéwﬁ%Ewﬁﬁﬁtmﬁ%mﬁm50%C&%ﬁﬁﬁ%ﬁ%%n
ZNOBEMC LIC 1 O hiE A5 L, KREODHBEBIC K AHEEREICK - TEDREERD
tro THhD, BEEHIZEY 2MHMBEOEM 0 & EAUE o Eh0, BHMROFEE T 2 0=1
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defn EL, o2=(2 @i —v)2/nho ¢ KD, ChESHEHBICHTIERORERELL, &
W (o/0) X 100 ERD 7,

TOXS I LTRD /- FIGME, BERES L OEBRECE 2 XA, b/ FREHT, THevEE
W, h 7= VIEMHFIC DT Table 52~55 IC7RT,

gty iE e LT, MTEEOED & C A TEBREAKE . COCERMEROENE T ATEA
PH—RITDITN T &, BEHEE 2 m T & TR XY - 7o o, (ERER T EEE OBt
KELB>TOBE EMBEHEELSNG, 2 mT &ICHEEERY - & & OEBHFRHC AL DERD
BETHANE, £EA1310m OBEKIZIm »S 1lm S TOFEHEEALH, S, FIEMEDS £ 10%
EHTHCEICEDRTAMEOED S, 4FNhTVETEEELDES L, FEABEROMEBE
BEIBELRBOEZELTEINS S,

iv) MO BEEEERIOEWS

Fig. 41~48 TR LMY EEEENERSORETFRRLE LT b2 L&, ROLSTEREMS
TEMTE B,

a) HWAOHE, BHE, WEEZ CFHRENERER : UTASIEEEERIC OV TOEE L EF
BHREREZERT) OBRERSOLEBRE, TULLTEMBIELTRAE 2T EVTE 2,

bo & 24, B 2,000 A/ha, FHIBHE 14m OHATRARTET 2 +12 355mi/ha OBHRE b b,
Uiz hs - TESBMEIL 0.197ms, MIFEER 18.3cm, NEHEK0.87 ST - TWV5SD, £/ F TR
350;153/ha, 0.145m3, 17.8cm, 0.86, 7 # =<'V TlZ 270m3/ha, 0.135m8, 15.5cm, 0.87, H# 7~V T
{2 240m®/ha, 0.120m?, 14.5cm, 0.93 KT > TN BT EMbD b, LEd->T, EBOEHL, ZF,E
J %, THey TRIREVEZMEINERSBOL, Tkt 7~y TRCORBTRE, BERESIO
>lkﬁé¢cf; S>TLE-TVA EHMET T EMTE 3 ONELIKEMEROBIRIC OV TIZIZLA—VYERD,

Table 52. FkHME 2 ¥ OELHMEROEZEDEHELRE
Standard error of estimate on the equivalent height curve
in Akita district of Cryptomeria japonica.

o B® M F Stem volume & M EF Basal area
= - 2
() Means Standard of | Means Standard of
. (ms) | eror of | variation | (md) . | ST o | ariation
17 0.031 0. 0059 19.0 0. 0082 0.0015 18.3
8 33 0. 061 0.0122 20.0 0.0130 0. 0025 19.2
.10 54 0. 101 0. 0201 19.9 0.0181 0. 0037 20. 4
12 53 0.152 0. 0260 17.1 0. 0239 0. 0043 18.0
14 59 0. 224 0. 0349 15.6 0. 0313 0..0046 14,7
16 56 0.320 0. 0467 14.6 0. 0404 0. 0049 12,1
18 53 0. 407 0. 0529 13.0 0. 0473 0. 0059 12,5
20 45 0. 552 0. 0688 12.5 0. 0591 0. 0069 11,7
22 33 0. 740 0.0914 12. 4 0. 0738 0. 0086 11.7
24 23 0. 964 0. 1031 10.7 0. 0896 0.0088 9.8
26 14 1.163 0. 1242 - 10.7 0.1018 0. 0096 9.4
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Table 53. AKREHIH b / F OHETFIMEHR O DR E

Standard error of estimate on the equivalent height curve
in Kiso district of Chamaecyparis obtusa.

o #® M F Stem volume g 7 ¥r i B Basal area
= .
(m) Means it;réga(l;? ? (:f ! Means zﬁnf’lar(fi ¢ c:;: e
(m3) estimate variation (m3) e stio m ag e variation
12 0.031 0.0113 36.5 0. 0079 0. 0028 35.4
8 24 0. 052 0.0121 23.3 0.0107 0. 0023 21.5
10 30 0. 090 0.0159 17.7 0.0156 0. 0024 15.4
12 54 0.133 0.0173 13.0 0. 0203 0. 0024 11.8
14 28 0.213 0.0322 15.1 0. 0293 0. 0039 13.3
16 16 0. 308 0.0324 10.5 0. 0378 0. 0040 10.6
Table 54. #BIRHIF T H <Y OFFEHMEMR L BEEORMERZE
Standard error of estimate on the equivalent height curve
in Iwaki district of Pinus densiflora.
e #® F B Stem volume g 75 W7 6 #% Basal area
i (m) Means Standard Coef fg}:lent Means Coef %flent
(m3) error of variation (m?) exror of variation
estimate estimate )
8 12 0.040 0. 0087 21.8 0. 0089 0. 0020 0. 225
10 9 0. 100 0.0159 15.9 0.0188 0. 0026 0.138
12 18 0. 142 0, 0233 16. 4 0. 0228 0. 0036 0.158
14 19 0. 205 0.0313 15.3 0. 0287 0.0035 0,122
16 26 0.332 0. 0704 21.2 0. 0424 0. 0097 0. 229
18 11 0. 529 0. 1558 29.5 0.0619 0.0221 0, 357
20 7 0. 628 0. 1245 19.8 0. 0665 0.0140 0.211
Table 55. {EMHIFTH 7 =Y OEFEREHR OB E OB L
Standard error of estimate on the equivalent height curve
in Shinshu district of Larix leptolepis.
— #® # F Stem volume Ifg % X7 7@ £ Basal area
o o 2 B E D N z ® & D 7=
naght casy 0| T8 g |GRIE| T T| gRE | celiden
™ " | oo of | ariition | (m® | SO O | variation
6 I 13 0. 026 0.,0087 33.6 0. 0079 0.0028 35. 4
8 ! 27 0. 059 0.0104 17.8 0.0141 0, 0031 22.0
10 15 0.083 0.0150 18. 4 0.0157 0. 0024 15.3
12 21 0.119 0.0190 16.0 0.0198 0.0031 15.7
14 27 0.173 0.0307 17.8 0.0238 0. 0041 18.5
16 27 0. 250 0. 0399 16.0 0. 0306 0. 0049 16.0
18 21 0. 336 0. 0600 17.9 0.0376 0. 0067 17.8
20 19 0. 452 0. 0622 13.8 0. 0466 0. 0059 12,7
22 20 0. 570 0.0717 12,6 0. 0544 0. 0049 9.0
24 14 0. 810 0. 0741 9.1 0.0724 0.0070 9.7
26 8 0. 989 0. 0962 9.7 0.0818 0.0075 9.2
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b) HZEHMET, HEFHRAERERET 5L %, TOEEERALLTLENTE S,

7z E 213, T s mo & EEWEEZAH 10cm 175 BICIIBEL EOBEICRTE IV, F1:
ZOHOBMERIEDL LV > TR EhE DY LnE s, 2EFETRFIE 5,250 AK/ha, 193m?
/ha, &/ %13 4,450 4 /ha, 157m$/ha, 7# <V 2,830 A&/ha, 103m3/ha, # 7 = 2,830 4 /ha, 105
mi/ha LHEALEBTENTE B, DEIEEOFR, BB T 2 HREEOIEICERIZ>121<2— Y BERD.

C) HbEIHEEEMICET 2NHMEDOTMCHHNBIENTE B,

fo& Z1E ha 7D 3,000 KOKEKAE B T /EW, SEERED 10m 1Z# L THoREI LY, BiEhs
2mRETAHCEIC, HIRE 30% T 3 EIMMR LT E 16m TERICT S L0 5 120 HEEHEZZ
%, ZOPEZFOLMNEHICOVTRDTH LS, MEH10m T B5ETIC, ARMLIIEEIKE-T
300 & /ha { SVAKMBHS LTV B2 LA HRMEMP SHA L BT EMNTE 5, 10m OHFFHHER
LiciEEE 2, 7004 /ha D EERD B &, D& & OBRMHL 236mP/ha & 725, T THIKER 0% TH
T2 L BEFEILSALI S, CoRSVEMRIIERE LTHSO/NMAK» SIS & LT 5,
ZHTBLEEDOBOITE DL - T, BHMERILDOE 2 OSETHMERICHR > TETET LasbON
% (Fig. 51~52), ZOBAFARMEEIIRABEZ LBV THEDT, MREBEMLLEV D EHEZ
%o £C T 10m OEFHEMRICH - T 1,800 KD & C Ao kKD #fK 210m3/ha A L5 &
BTE B, Lih-T, MRHRIE 236m® — 210ms = 26m3 &R S5, RICHMRKIT ERRIBIZE
THRNHDE LTHET 5L, FHME 12m 1GE L & 21213, 1,890 A/ha DA% 12m OEFFIgHY
i bk LT, DUTFAKARICLTRED SIRBOMBERS L HC LICk-T, RHREETRT S
TENTED, T1bb, MEINHEE LTH 1I1E26ms, 452 [[ 37ms, % 3 [0 45m® TAEH 108m3 A3 RIiA
FTh, ERABIL 920 AT 378m?, Lichio THRNMED 486m3, FRFOFHHHHIL 0.410m?, Z
DOERZEI 25cm e B LT DRYMBOT LN B,

Ploksic, MOBEEBRNAFRATAC LI > TEELRFORRICOVTHBEE KD LT &
DBTEBN, HIC o) TRULABEERIOEUREESLEE (BR) K>V TTFHELCEYL, TokM
EHECHIKTE 32 ENCOERNDS - & SHMMLT L LVE XD,

Iho ORSHEBARIL, RISORBPREEZEBICANTICIESNIH, ThidSEicblk
SICEMAREEZALPNITIEHORESE LT, Chicf ERBEREHOLEEINTVELEZEZLDLTH
B, LIchi->T, Blikicikin & SEEsEoBESRY onhid, ToOROFEEBEERIICE &, BT
LREBTH 2. CORHicE, HBKAFBEBEERIC OV TIIRHMEOHAL C & oM & 8o BFRE
BERTNEEIOL, Fh—ERIEEERERICOVTI, B E LTRWIREEROHM C & ol
FHLASDEBZEICTNEIOTH A D, THEE, FIROMICE > TREIT & B HAIE R OHEE
MR INTOEA, TOMREFHALTOINEEZ B,

EEERONHMTPIICK L, MREROBELBMHOBERE, FUE L THRIOTTRERO/NSOHE
EPOIEIRZ LT 2L, BEOHDICE DN > THRERZDEFEMERICE > TET ST &M
BAHoNB BB, T EIDOTHLIBRTEZ S,

MEERDP ST O RO BRI, FELBVMRBOBESSEOMEH EEE LV LR TTIR
BRENICHA « UFEHD, QAU 2k 5 TRINTHD, FREBES® 0k T, HYHEOBKED
BEHAH IR ERZ ELET 22 &0, BRICOEINTNS,
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M Stem volume (m3/ha)

B

& 1X2E 40%
'Mmjng Pe?t{_entqge fw% Al
P AR T 50%
Th(vm.'; percentage 50%

® ©

B E Stad density  (no/ta)

Fig. 51 X FOIKIMHK OBMBEEFIGEHR &/ MEKD
SIITERE: Lo Ga OREERE LB oMK
The changes of the relation between stand density (p) and stem
volume (V) of remained trees in the case of removing in order
of smaller individual in Akita district of Cryptomeria japonica.
The p ~ V relations vary on the same equivalent height curve

till about 40% of thinning percentage.

g A Stem volume (m¥/ho)

RS 40%
Thinning porcentege 40%
P81 1K 50%
Thimnig. percentage 50%

Y-y
&0

® E Stand uens.ity (no/ha)

Fig. 52 7 5 =Y OEMME OBRMBESFIGRFH &/ Mk
SIHICRE LB a OBERE L BMROMG
The changes of the relation between stand density () and stem
volume (V) of remained trees in the case of removing in order
of smaller individual in Shinshu. district of Larix leptolepis. :
The p ~ V relations vary on the same equivalent height curve

till about 40% of thinning percentage.
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Fig. 53 ZFORKMHMT OB TS TR & DREERER D D 4R 1T & MRk OB E L BHFIOE G
Equivalent height curve of stem volume and the relation between stand density (p) and stem volume (V)
before thinning and after thinning on the permanent plots in Akita district of Cryptomeria japonica.
These permanent plots were thinned by low thinning. It is considered that the change of P~V relation
from before thinning to after thinning vary on almost the same equivalent height curve in the case of
low thinning.
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Equivalent height curve of basal area and relation between stand density (p) and basal area (G) before
thinning and after thinning on the permanent plots in Akita district of Cryptomeria japonica.

The change of P~G relations from before thinning to after thinning are the same as the p~V relation in
Fig. 53.
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/MBS SIRIC 10%, 20%, 30%:-- L 10% T LITABRUREABE LIc & &, BERE LBHHKOH
FASEEETNRICE LT ey P LK%, IKBHFORF ELEMMA DA 7 =V ICD0T Fig. 51 &
521C7RT s RIPIC & TRUKLHDIZ40% O, O TRULH DI 50% ORMEEEZRTH, WIFholddh
VH40% E T RGBS ZITITIICTIC A, 50%IC78 3 & B DHFIEREROMEE X0 b
BTEDD D, TOBEMIA T YOHICBNTELL, 77 <Y DENLKOBRMFOAHEE, LELL
T W ENIHRIEIC OV TOMBOBETRTEDEEZ OND, LIchH-T, 40%% TORBMIKE
T3, BRAKS G STEMEREE TS C S -> TEEMEZRY, HERHOMEDEICE T
R OHEENT X 205, T LOMKREICI 3 L PEEHREIGBDICAKbONS Z LT 5,

Fio, MEKRD SHUZIERS LS IMRTE &b, FTRHEMRTH 1T, PR STk Lz g)
{HDELT, MEMEIE#ELTOEN LRI LOPAL, CofilE LT, FKEHIT OPHEK R
&, DHERRUAROMENEMMRBROEELBMIE, FHEROBMRE Fig. 53 TRy, F1c
EkD C &1 Fig. 54 OMESHEEKIC OV TH VR 2, Lich-T, MURBROBER D ERND SRDT
TL2HBZAII,

oI, ISR ASE CEb 3 & 1T, IMREBLFELEBRHIEEP LSRN EEL LT EMTE
3,5, 45° OEEXTHEEOBLHIZIHL LTy, MEMBZRDE T LB TE b, TRoREEM
R SRR B & 5 BHURKEIR T, 45° XD MVEE TH 0T, o 2miidiiMipiizR
WBHETENTE B, UL LGS, HEERREFFEMEHICE LT Fig. 53~54 1TR Lok 5 15[
ROBREDNICERZS LICHBINTOEOT, BEIND 5 0EIRKNKEB R >7cH EEHL
T, I CHPEBNEHICD 5 L0 D BEEIZEV, L7ch - T, WABEERMIC K » THEEMOIL
HE2 PRI 23H, T OMKIZ/MEEKD SRR I NS  LDHHR &8 203, FHMIYTEKTIE,
WRICB RO TV EEI B TEMKTH > Thh IR ENFI T EMNTE 2,

2. BETBLIEE

i) BETEOETIL

TETHPHEEAICOVTIRN, Tz b L ITHKEE & MREROMAGE TS 2 HEEMICO)
TRMEEZ T, TOMGLERETE 5 Lik~i,

TCLTAETHE, DAVAINEEERELEFVZHAILT, TNEIIC OO TRHRZROMF 2
A& TOEIWKARI TR « MFEHUD, HAMO, BRE « LHEOICL > TBTRDNTN S,
ABIZBOTE, INFTORETEFNVE LTRDIEDONIE D - LEEFMIZOVLT BN EME,
RZDOHECDETOREEAMZ e BHDIBICE DB 1, BEEEBOEF L% Table 56 1257,
FRINOCDFEERDOEF NV AMANT, THNHEORNZHLESEZS% Table 57 ICRT,

EFNE LICEEEMIE Table 56 1R LS 1, MEEROIDHIZE-TA, B, CO3Y ) —-%
ZRES DT OND. TNFNOHEEHY ) —XDOBMAEREIROEEDTH 5,

A= R BB A NRIER O EREES Mr, & UTHREOBESELEL TI00TH
%o LIe3oT, CTOYY —XIIHICERMBEL G ANEEK Ry OMED HE Ry (1oL 5 ic&m
SN, HRBO Ry OEIZ EDRURIIC S —ETH 245, RURATO Ry OMEIZHEIREE ro  FHEIHES
hy, TRBE LI 1 ik Db D, SIARWIEEE pr D RINOIUR KR LR SR HET b ko
HEUMME T 12k ->Thb s,
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Table 56. Z E M 0 € 7
Models of stand density control. See the notations of Table 57.
A-series : In this series, thinning schedules were designed to practice along Mg, which
is determined for the standard of after thinning.

B F E N
Initial il hi £, h/d 1 M
planting density inning schedule
Po (No./ha) MR?I | hr (m) I (m)
1,500 | 0.5 |
3,000 0.6 6 2
5’ OOO 0.7 10 4
7,000 0.8 14 8 (hr=6,14)
10, 000 0.9 |
{€MH4R Un-thinned

B-series : In this series, thinning schedules were designed to practice along Mg,
which is determined for the standard of before thinning.

o % O i & e Fi¥

Initial L, x
planting density Thinning schedule

po (No./ha) Mg, - | hy (m) I (m)
‘ 0.5 |
3,000 | 0.6 6 2
0.7 | 10 4
10, 000 0.8 ' 14 8 (hr=6,14)
: 0.9 !
1 iR Un-thinned :

C-series : In this series, P. was fixed in each model regardless of #,

W Ran X W R B R
planting density inning schedule
Py (No./ha) P (%) hy (m) I (m)
. 10
3, 000 20 6 2
30 10
10, 000 40 14
50
Note : —

1) Thinning schedule is designed to practice at intervals of a certain meter height growth
in stead of years, i. e. to practice every 2m-, 4m-, 8m-height growth etc.

2) Trees to be thinned are selected in order of small individual.

3) Stem volume before or after thinning are obtained on the same equivalent height
curve.

4) Trees die only on the natural thinning curve and the full-density curve.

5) The final cutting is fixed at the time of 30m average height.
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Table 57. ¢ % — % %

The notations.

= | ) .

Items | Notations Unit
i o # BE
Initial plantfng density Po No./ha
oW B K
Density of final cutting period. Pr No./ha
A M _
Management linel v
FE!l] ﬁZ $‘ /
Thinning ratio £ %
BOR OB M N n
Mean height at the first thinning 7
el R R LR I -
Interval of thinning®
MR B R A
Total stem volume yield in thinning Vi m?/ha
F &k B M K .
Stem volume of final cutting period Vr m$/ha
N O
Gross stem yield i Vit Vr m?/ha
oM O R kK 7 _
Average yield index® v

1) Equivalent yield index curves are used for the management line.

2) Thinnings are replicated by every certain meter height growth. .

3) Average yield index which is calculated from the yield index before and after thinning
at every thinning, and of final cutting period. R, show the average distance of the
model of stand density control from full-density curve.

BY—-Z IEEEMMRATNMIEROEMMER LTI LEAY) —ZLRALTH 25, Mgl T

5 Mry 1T L1780 I ERRA B T b, MEABIIKEMEOMEE Mr, ICX > TkE 5, LIchS
- T, WICEMKHELIES Ry XDEWVEICRIN, HIRTID Ry BFIZ—ETH B4, MkkD Ry 13
R LHRIC K > Thb 3, FRIABEPRNOINBRIKIT, EREELE -/ RpIi2 X D ik &
b0

CY—X BHRBIECLST—TCOAKBLKE P TR T AMRIERDOEH O TH B, 1IKk#HD Ry
X P TEH, Fo BEOEEEOBMEILIS Ry MELIEY, HBETHIOIRELLDM, P i
e Ry BEEOEMEKITEL 123,

AV ) =X, BY) —XD X5 ICERBEEZDE BRI E - 22 BiE, DY 120 hsdpirenisonrn,
SO0 DERRERFGEA b — n BUCEITIZN B ZEARL, FAHEROS REEOBEEHIC OV
T, B ERMROFAN S BGRERTFE RS, ki (BSHEME) 1o UL
CHBTEEEHL, SOICEZSY BB - BHO A FOREURNOFEEEHL, HETEhIc
BRFTICOREN S (Fig. 85) &, ChITOREEAOBRNLSMEY, BEHEEMGICTETIIC
BliEbhTnasizk s,

A, BY) -Z0MKITEBROEEZNTNEARL SO, BREBEEMBRICETELREH 2—FED
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ECTHERWESERICH 54, C¥ Y —XTH

0---0 A Series

ooo} 0---0 B Seties MRINZ 5,
A&—A C Series R _ .
5 C R A ) —XZ Table 56 {TRT & 517, ik
P -3 v /%g,% BEE Py & 1,500, 3,000, 5,000, 7,000,
~ ' . 7, £?
g e e N 10,000 4 /ha o 5 B & 7245, B, C¥ )
2 f\iwﬁ —ZIFAY ) — X EDHOM S HITENIE X
= ! b TG
5 ) N\ - WEEX, P % 3,000, 10,000 DHITH - I,
a z
& ol i & £ —XicoE 1 flF>DEF L% Fig. 55
B _
&, N e ICRT. B, C¥ ) —ZICDOTIRINETH
s < . o
O . \ Biismz onT&ih, AV —XiKo0T
200 500 1000 5000 0000
B E Stand density  (no/ ha) I LWTTH 5,
Fig. 55 HEEHEDOTFT LD ii) I8 niest
Examples of the series of stand W TR L&Y ) —XDEFLICDNT,

density control.

ZAFO—H S EEERK D S, FOE0m
IR EEFRELCAIDOELT, WHBEHBE L, ZDfE%E Table 58~60 7R3, <Dt
BT, HABBNCK 2 MR RRM» S8 1 WK E TOMEBE, BREBEIK L TOMIBE RAAR
2, IMRBRERZEEMMRIGELBT O ESICRARAE S P o, MK MEHU 02 FOHETIE, HA
MAERLEEMR FLOLTECSEL, AU o7 h-v0HETE, MERERESHEMRLICELY

Table 58. A —Xick 2 HEERE FVEMTINMEH KR O TH—Table 57 OREER
Some examples of calculated stem volume yield on each model of stand density control
in A-series. See the notation of Table 57.

: P 3,000 10, 000
hy I
| Mg, 0.5 ‘ 0.6 | 0.7 | 0.8 | 0.9 os | o6 | 0.7 | 0.8 | 0.9
D v+ 1, 981 1090 — — — 1019 1129, 1215 1282 1331
2 Vi a8 86 — | | 88§ ars 8w 28 2
IR 0.542 0.618 — — —| 0.608 0.684 0.760 0.824 0.910
, Vi+ Vi } 1005, 1105: — = = 1054 1144i 1230 1289 1339
O —{ —I 389 364 3200 269 219
| R | 0.5¢9 0.623 — —  — 0.615 0.687 0.766 0.839 0.914
L v+ W I 058 158 —  — — 1007 1197% 1271] 1305 1306
8 1V 310 288 — — — 34 37 288 225 12
. R 0.566 0.642 — — — 0.633 0.708 0.78 0.852 0.922
Vi+ Vi 10000 1097 1171' 12800 — 1047 1144 1218 1278 1321
2 V. 3671 343 299 242 —| 414 390 346| 289 218
Ry 0.587] 0.663 0.739 0.812] —| 0.628 0.704 0,779 0.853 0.912
10
Vi + Vi lozel 1105 113§ 1244 — 1073 1152 1280 1291 1340
4 Vi 361 325 273 224 — 408 372 320 2710 214
Ry 0.594/ 0.668 0.745/ 0.813] —| 0.635 0.712] 0.786 0.859 0.919




7 i BARAR D BE B RIC B ¥ 5 BRI (k) — 97 —
Po 3,000 10,000
hy _ -
Mg, 0.5 ] 0.6 ! 0.7 1 0.8 ‘ 0.9 | 0.5 | 0.6 | 0.7 | 0.8 | 0.9
Vi+ Vi 1034 1113 1176| 1227 1261] 1075 1154 1217 1268 1303
Vi 401 359; 304 238 158] 442 400 345 279 200
Ry 0.609 0.684 0.765 0.833 0.907| 0.632 0.707| 0.784 0.856 0.930
Vi+ Vi 1056 1120 1185 1234 1283 1097| 1161] 1226 1275 1324
14 Vi 3911 340 275 214 153 432 381 316 253 194
Ry 0.616/ 0.690 0.767| 0.839 0.912 0.636 0.713/ 0.790 0.863 0.935
Vi+ Vi 1080 1147 1206/ 1248 1264 1121 1188 1247] 1289 1305
Vi 332 227 223 180 84 375 318 264 209 125
p— |
Ry 0.633 0.708 0.782 0.852 0.924 0.656 0.732 0.805 0.875 0.946
Table 59. B¥ Y —XiCH s HEEME T VBB EHRMROFETH Table 57 OLSEM

Some examples of calculated stem volume yield on each model of stand density control

in B-series. See the notation of Table 57.
Po 3,000 10, 000
liy
Mg, o.s | o6 0.7 0.7 0.8 0.9
I
Vi + Vi 1 933I 1045 1146, 1185 1267 1318
Vi | 333, 328 307) 346 308 239
R 0. 499) 0.572 0.648 0.7 14! 0.792 0.871
| I
Vi+ Vi | 892 1017 11s 1154 1238 1307
6 vi o 292} 297, 276 315 279 228
Ry 0. 469 0.545 0.620 0. 685 0.761 0.844
Vi+ V2 835 961 1060 1099 1201 1287
Vi 235 241 221 260 242 208
Ry 0.435 0.497 0.567 0.633 0.711 0.794
Vi + Vi 968 1066, 1153 1200 1269 1312
Vi 368 346, 314 361 310 233
R 0. 555 0. 627 0.705 0.746 0.821 0.901
10 ; ‘ ,
P Ve Ve 929, 1038’ 11213 1174 1244 1305
4 i o 329 318 282 335i 285 226
I —_ ' 1
R 0.534 0. 605 0.681' 0.722 0. 802 0.881
1 i
L Vet VL 1014 1095 1164 1206 1264 1297
.7 414 875 325 367! 305 218
Ry 0. 580 0. 655 0.731 0.753, 0. 830 0.909
Vi+ Vi 988 1076 1144 1185 1243 1282
14 Vi 388 356 305 346 284 213
Ry 0. 563 0.635 0.711 0.734 0.812 0.892
Vi + V. 945 1045! 1121] 1152 1226 1284
Vi 354 325 282 313 267 205
Ry 0.529 0.597 0.672) 0. 700 0.773 0.856
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Table 60. C¥ ) —XicH) 3HEEME T VERHMBNBEFFEHROYT-#l—Table 57 DLSHR
Some examples of calculated stem volume yield on each model of stand density control
in C-series. See the notation of Table 57.

| Po 3,000 10, 000
hy I
P, (%) 10 20 30 40 50 20 30 40 50
Ve+ Vi 1258 1100 — — —_ 1341 1134 — —
2 Vi 168 465 — — — 361 684 — —
Ry 0.785 0.601 — — —| 0.876] 0.647 — —
Vi+ Vi —| 1246 1142, 988 — — 1339 1268 1113
6 4 Vi — 176] 327|478 — — 209 418 625
Ry —| 0.777] 0.649] 0.507 — —! 0.9271 0.796| 0.636
Vi+ Vi —| 1273 1229] 1145 1oo9i -—i — 1342 1329
6 Vi — 103 189 290 406 =] — 192 334
Ry —| 0.821] 0.747] o. 651‘ 0. 532l — —  0.911 0.821
Vr+ Vi 1291 1178 —. — — 1345 1193I — —
2 Vi 166 420 — — — 315 613 — —
Ry 0.883 0.724 — — — 0.922 0.736 — —
10
Vi + Ve —| 12770 1221] 1108 — — 1331 1299 1197
4 Vi — 168 261 458 — — 181 369 578
Ry —| 0.832 0.791 0.634 - —| 0.958 0.866] 0.734
Vi+ Vi 1262 1228 — — — 1315 1231 = —
2 Vi 1120 342 — — — 275 546 — —
Ry 0.932 0.811 — ——i —  0.929 0.777 — —
14
Vi + Vi — 1281] 1249 1172 — — 1315 1301 1220
4 Vi — 136] 249 387 — — 175 326) 507
Ry —| 0.914/ 0.840 0.741 — —| 0.953] 0.874 0.755

CELHABEMNBC DL LT, ENERAAN, L L, WTFhOHETHRREEDMKICKS
INHEOES 1ZZRA CEMIARINTO S, T, ERMTIHESEIEOMEROMICBEENERH T
DBEDENTORNDT, FMRERSEEHRICGELETVE X, ZONBEERAALTS LOKRES
L EIRLEEZ, COBRRERTACLICUT,

B ok cE L TR TEERERYE Ry 2V, HEEER LT, WBEHESEOIENDE, &
B0 REEROEE LIRSS ROPE, BEEEHRICEDOCSVETESY oN, FRMHRICK-
TEDLLVETHINEHENS CERBMETE S, COLI UBEHEEMBD SOV ERTR
& LTHA « [EAMD, QAU QAEHEE - 2550, 1207 VvORTHEMMRDESN ST
BT, bo&bREMERMSOHNL /%, TOEFAVERKT S pr & LT Ry BT0R—IJITRL
rESice, CEROWENS B0, Ry TREEZMATOEAKRECEMEENILVAD, £TT, #
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BB T B, MR po DIIRBRI Ay, Lne relations between Ry and total stem
volume yield (Vr+ V:) in the models

MR LI 1, MR P, EFRIE Mg, &I of stand density control.
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HE Vri+ V: oOBfRESH XS,

NHERICEWV S ETHI S ERNHRE Vy, BURRHE Vi SHRIHE Vit Vo EBBZ0TCRS
12T~ 3,

ERINEE FROUE Vy IEEETBENZANEHEL AL XS IC, BE30mEFROBHES 2 &,
30mOFEEHRER LOBK LD S, Lich-T, RNEEEAPZZERCL-TRE S, bbb, A
YU —XTid po LREBOLBRILEL, MOEEMELE ST Mr, 2SKTH 513 ERPHEIIRE
30, hy WWREBERT, AU Mz, 18O EHEIRE LM I BEVIEERMEERIARERD, Lick-
T, ERIXHE Vr dkEWNB, BY ) —XTIR Mr, KL >TDA Vr BRZEY, (LD o, by, T &
BEERTH B, $/1.CY ) —XITBWTIE Py, by, I B—FILLIEMIKE P BEDIZE Vy BA LTS
Y, Py, P, I—5ERSIE by MBZWVIERE, Py, P, hy 5—5ER S —MC I MEWVIZE, P, hy,
I BB HRIEBEE Ve BRER B, 2 RIIBEAATS 513 ST HMTEE NS,

BIXINEE MURIHEE Vi & po, by, I, Mry, P 12X - TEMICENLT S, A, BYY —X (Fig.
58~59) Tid Po, hr, I BREULK SIE Mr, AWNSWVIEE, FTHbHE Ry NSWVIEZE Vi 3K&END,
hr DHBPHLDMOZEB—EL ST hr BEEVIEE, [ OaMbpbEEXICE I PNIVEE T
BKREWB, C¥)—XTid (Fig. 60) ro, hy, I =16 P KL BI1ZE Ve BKTH 35,
hy DHBHPOYOREHB—ENL BT hr DRVIZE, I OHBPDLEEEE T PSR E, p D

o thr=05 f=10.000
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M _ 400
| MRy= 05 Fo=3000 1=6 M,ll_
4001 T
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Vi (m¥/ha)
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4 \ e hi=10 2 400 | Tyt vy 0s 200
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= 300 ‘b\
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£ 1=2Ry MRy=06 hj 8 g
> + 200
) 154_ % hf= 6 >
= 300 b 8=
z
05 06 07 08 09 0% o8 07 __ 08 09
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Fig. 58 FHEEMAY Y —ZXD Py, hy 2—EICLIcE & D Mry, 1 & Ve OB
In the examples of A series, V: concerning with Mg, and I, in which
po and hy were fixed. See the notation of Table 57.
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400 a——— 3
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I=4 Mry=0.8 g 600 [ B 4200
SR 3w E (=i
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| s 2500} - 100
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— MRry=0.7 5
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> =8 e 300 %
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Fig. 59 HEEHMBY ) — XD Py, hr 2—5E Fig. 60 HEEHECY ) —XD py, I & —5%E
CLick&D Mry, I & Ve OB LUtz &®D Pr, by & Ve EDOBER
In the examples of B series, V: concerning In the examples of C series, V: concerning
with Mgy and I, in which py and iy were with Pr and Ay, in which p; and I were
fixed. See the notations of Table 57. fixed. See the notations of Table 57.

AHBPHBEER P MAEIFE Ve BKEN 2,

BIVEE QR Vr+ V. KBELTEZTIRME Vr SRV Ve 0BREATAE D, —HE
ic Fig. 6L LRI LS, Vr MATHNE Ve 1N, Vr phThhid Ve BRKTHZ, CY ) —X
3P CERCOBEMSASHTH 2, BV —X TR Vr BESNIK Mr, ICXDIEZH Ve &
P by, I RELESThHbY, AV —X(d Mr, & 110K T Vr 2ED, Vi3 by, by, T
LEOPbEDT, TOMEHNEBCY) —RFEE-&D LI,

Vit Vi @& 2GRS Ry EHESBEAS 5. COBEE Fig. 62 IKRT, Mhdbrs
£330, AU Ry 151 po BENZEE Vit Ve ECE B, ZOEVEENEEAEBEOTRR
Vo it Py DAL Ry 8K BIEE Vit Vi b5, LT, By & Vi+ Ve 0BG
BERMESIEERL, Ry $50.8~0.85 Pl bicia & Vr+ Vi B—E(LdT 3. COMAIIA, B, Cv
) —RiCHKBETH B,

DFEIC po, hy, I, Mry,, Po & Vi+ Vi OBFA LSS LEMICATA LS,

po EVe+Ve 0o & Vit Vi OBRR EROEBDVTH B2, L LELLRHTIERD&
51153, Fig. 62 13 Ry 2~<— 2z 30m OffE (h) #RHE LTHBEFELLODTE -1z, C
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Relations between Vr and V:. See the notations of Table 57.
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Fig. 62 PRI (Ry) & IEBHE (Vr+ Vo) OB
Relations between Ry and V7 + Vi. See the notations of Table 57.
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[N eird

Py

: Mp, were fixed to 0.5.
1Py and Mg, were combined as follows;

1, 500

3,000

5, 000

7,000

10, 000

F :py and Mg, were combined in consideration of actual stand density control as follows;

Po
1, 500
3,000
5, 000
7, 000
10, 000

}
)

Relation between p, and Vy + V.
: Mg, were fixed to 0.9.

B : Mg, were fixed to 0.7.
C.: The largest Vy+V: under each p, regardless of Mg,

Mz,
0.5
0.6
0.7
0.8
0.9

Mg,

0.5
0.7

0.8

The hy vary according to Py, and I was fixed 2m in all calculations.
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CTREMENZI/IEE, bbb h=10m, 16m, 22m, 30m 2L Licd&D po & Vi+ Vi D
BEEAY ) — XDV TRDTHE I, COXIBHIEET B0, ROFBEEBICRITEMA /.

1) Py B> THRAL Mr, ZEEHME L LT L& (Fig. 63, A:Mg,~=0.9, B: Mg~
0.7, C: Mr,=0.5 L L, Mg, %A ZHEMICE L & X ICHIRER LY, I=2m & LK),

2) 3 p TEHEULREANTERD Vr+ Vi 250k & (Fig. 63, D),

3) Po MKRTHBEEE Mr, ZEHEIEL §5 % (Fig. 63, E:p, 5BW, Mg, 5 BHZROD
HHD XD ICHBEDE),

4) Py & Mp, #HENBHEER» O EITHAHADEEE (Fig. 63, F:#{éOhEREOB
oL,

Fig. 63 obm B X IIT, P bbb E Vi+ Vi OHIMEDOEIIEME Lic b hSKICE 51388
T, hABELTHZIEREEFE ST,

Fig. 64 IC 63 2XFD b - & b—MITHRBEELZZ SN D po=3,000 O Vy+ Vi ZEEEICH
EZOBEHREUTHRLLD, CORPS po 2T E Vi+ Vi ST, 2ORBNOEIG ISR
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Fig. 64 Fig. 63 @ py=3,000 @ Vy+ Ve 12T 541D po @ Vr+V: ODESE (Fig. 63 ZR)

Percentage of Vy+ Ve in each p, to that in py=3,000 which is the most popular
initial planting density in Japan (See Fig. 63).
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WIEE (RIIE L7z b AVRSWVIRE) KERD, KNIV E (RIIE L b BREVIFE) NS
NC EMbDP DI ERE, TNEND P THRAD Vi+ Ve ORBA L1z D TIE, £=3,000 1z L
po=10,000 Xk EEHS3. 3REIC LT HFROMBY ~=10m, 16m, 22m, 30m ICOWTEZNZEIL 124
%, 114%, 109%, 105% FREE UM L7V, /- Fig. 64 mob»n b X DT, P OBEINIZE SIS
Vi+ Vi OBINOEIEE, MREEIEOE S ICRIEESRELE I MICE, MKEENE< LD
EEEEEWAB NS &EXITHMELRY, RSB ELLEE Vi+ Vi OFRIEFITNS(EE, 12L&
Z1T £g=10,000 {3 Pe=3,000 IZ}.L h=16m TIZ A D Mp,=0.9 DL %{3115% %<, C ® Mg,
=050 %(3109% %<, FTDEII6%dH -1h, h=30m TIIThE4105.5% & 104% TT DR
HEMIK1.5% TH -1,

Pl T &S, REREEERE L TRINEZIEINS € 28%E, REBBEVREKRTSHY, Tk
BEAR LU E XICIEEEERICLAVE, ARMELZENMSE2RIJECLTLL0Z 5,

ITL Ve+ Ve {DGUMNTRTELLEROEE LI I 03 55hb 5 &%, A Y ) —xTid Fig.
65~661C Rk Lick dic, —fticis I BEVIEE Vi+ Vi MRENRBEVA DA, HHEHELLS Mg,
DEHNETATIE I MELBEBE Vi+ Vi PN B ENH B, Thild Mr, MEL, I BROVE

=10.
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1300
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2 e 1200 s
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Fig. 65 BEZMAY Y —XD Py, hy 2—5E Fig. 66 SEEHMAY Y —ZD by, hy %—5E
IZUlc&&dD Mry, I & Vi+Ve OB ICLic&&D Mgy, I & Vi+ Ve OBR
(P = 3,000) (po = 10, 000)
In the examples of A series, Vy+ V% In the examples of A series, Vy+ V¢
concerning with Mg, and I, in which concerning with Mz, and I, in which
Po =3,000 and Ay were fixed. Po=10,000 and &y were fixed.

See the notations of Table 57. See the notations of Table 57.
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Fig. 67 HBEEHEBY Y —XD py, hy 2—F Fig. 68 HEMBMCY Y —ZXD py, by 2—5E
lKLick&D Mry, I & Vi+Ve OBRK iCltcd&D P, I & Vit+ Ve © B
In the examples of B series, Vy+ V¢ In the examples of C series, Vy+ V:
concerning with Mg, and I, in which concerning with P: and I, in which
po and Ay were fixed. po and hy were fixed.
See the notations of Table 57. See the notations of Table 57.

B WEMSICET 2700, HAMICK ZBROBECHIHTH B, TTITENLKIIT, COFHRAT
AARIE R RS TR EDBTHZ B DL Lictt, REMEMBTET BHICS ARMBIREC 2
5, COXIBRRIES > LB Me, THHT 3WiENSH 2, B ) —X (Fig. 67) TR I 2R
BBE Vit Vi pUNER BEAAETR LY, Cv Y —X (Fig. 68) TRIREMBENLEEIZIE I 03
(IBE Vet Ve BREIBDS, MERBAME C, MERROHL & 3 ICREMLTHE L1752,

he & Vi+ Ve (LOGHENT<TELHRBAN hr DB2H DI EE A YY) — X (Fig. 69), B
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=10 In the examples of B series, Vy+V: concerning
4= with Mg, and k7, in which , and I were fixed.
1000 hi=6 ) See the notations of Table 57.
06 07 08 09 l hez07 ]300
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3 %370/
Fig. 69 #EEMAY ) —XD po, [ 2—EIZ L1 Z 11200
L&D Mg, hr & Vi+ Ve OBR - Penti?s =
In the examples of A series, Vy+V: concerning 1300y —— 480 1 IIOO':';/
with Mg, and ky, in which py and I were fixed. 3 Pi=405% %‘\% =
See the notations of Table 57. gmo //’D}ﬁ ;
3 41000
s [h=6 (ifteig | 1=2 00
YY) =X (Fig. 10), Cyy—x (Fig. ) %6 5 7P G0 on0
R 05 06 07 _ 08 09
IEFREICER SN 313 H 0 ICIIBRBE I % Ry 11400
EIEBIEE Vi+ Ve BRERBBH, HHEEIC Pe=30%
-40%, e
BEEINDEHVICINRIRESEE 55 & et | 1300 £
3
Vi+ Vi DUNETS 3, ChIZRIRBIBRE CORAR m%m =4 ;:
; " 1400p —— — .
51IC & B PR MMEHEERDOEH WV ICIDITD [ /-0 Hoe 1705
5, BEEEHEOESVICEL LB Licks, Z1s00k o{s /;ha Ihoo
.se = /
i) TR ERBS OB 3 //] ,,
- - Prasos S -4
B EID B 121C, FERERES DR % w0 —— A
. : = ‘
BRESHAOVEODERER SN Tx, L oé 10,000
, 1100 J
BoT, HEEHEMNID 2 EEERERES O 06 07 % 08 09 i
-
B, EQOXShbEEM->TESLENS Fig. 71 BEEECY ) —x0 Py, I Z—EIZ LT
% L&D P, hy & Vi+ Ve OB

In the examples of C series, Vy+ V; concerning

N B with Pr and %y, in which p, and I were fixed,
BT C/RLIOAOATEEERORMIE, #  See the notations of Table 57,
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HRR BT s

210 &

TC & - THB DS, ERERAREIC T 21032 IICERT 5 C L BLETH 5. COEMHIT
AL OWES &, MEOBEFRP OB CENTE S, 2EFHO MRS BEEERRAERT 500
DO|AEIL, 1HEE1BEMNELTHEBOTVEOT, 2EFHOMNBOEFRAREEFEZ LT, £EF
HokEHEORGRESRTCLiCT ., chSDBERIE Table 61 12789,
LK ERFAOKMY, HABEEETHDOICKRIPEEIUNEZ S EICHEZLL L, KOXIIKIL D,

Table 61. 4 HE E 3 o #h i 5 & &
Average height of all districts in each site class.
i ?%f% 10| 15 2 | 25 [ 30! 35 | 40 | 45 | 50 | 55 | 60
Species class | (VT8) | (yrs) | (yrs) | (yrs) | (yrs) | (yrs) | (yrs) | (yrs) | (yrs) | (yrs)|(yrs)
2 ]I 5.5 9.0 12.0 14.7] 17.1] 19.2 21.1] 22.8 24.4 25.8 27.0
Cryptomeria hi§ 4.4 7.3 9.8 12.1] 141 15.8 17.4 18.8 20.1 21.3 22.3
Japonica |y 3.3 5.7 7.7] 9.6 11.2| 12.6 13.8 14.9 15.9] 17.0 17.7
e, x| 1 4 6.8 9.0 10.9 12.¢ 14.2 15.¢ 169 181 19.2 20.3
Chamaecyparis )i .6 .6 7.4 9.0 10.4 11.7| 12.9| 14,0 14.9| 15.8 16.7
obtusa | m .8 4 5.8 7.1 83 9.3 102 1.0 11.§ 12.5 13.2
! 6.2 l
Fon o=y I 5.1 8.2 11.8 1¢%1ag 18.1 19.6] 21.0, 22.1] 23.1 23.9
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Thinning model on the stand density control diagram based on time
(t; : Time, Y::Stem volume before thinning, x : Stem volume of removed trees).
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Relation between Mg, and mean growth in which py were fixed
(O : Maximum value of mean growth).
Py =10,000 T Mr, =0.8 @ 25 Hipd —+—+— TR LI DI 204 FTII Mr, %
0.8 L L#hs, TOHRDOHMIKTIE Mr, % 0.5 X /cbD, T Mr, 0.6 D 304D
Dneeneeees TRULABDIEIEETIE Mry 0.6 Th»7chs, £OREMEELIVE X,
—e«—+— in py = 10, 000 shows the change of mean growth which thinnings were
practiced along Mg, = 0.8 till 20 years but after that thinnings practiced along
Mg, = 0.5, and -------+ shows the change of mean growth which thinnings were
practiced along Mg, = 0.8 till 30 years but after that thinnings were not
practiced.
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Relation between yield index and amount

of leaves in Cryptomeria japonica.
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Relation between yield index and amount

of leaves in Pinus densiflora.
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Relation between yield index and amount

of leaves in Larix leptolepis.
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Relation between yield index and leaf weight ratio.
O : Cryptomeria japonica in Akita district, A\ : Pinus densiflora, [ : Larix leptolepis.
Leaf weight ratio was shown by the percentage of leaf weight of each stand to the

average leaf weight in the stands which the yield index is larger than 0.8. These
relations have not differences among species.
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Relation between yield index and the percentage of each organ to

above-ground part of Cryptomeria japonica.
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Relation between yield index and the percentage of each organ to

above-ground part of Pinus densiflora.
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Relation between yield index and clear length ratio or crown
length ratio of Cryptomeria japonica.
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Relation between yield index and clear length ratio or crown
length ratio of Pinus densiflora.
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Relation between yield index and clear length ratio or crown
length ratio of Larix leptolepis.
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Relation between yield index and breast height
form-factor of Cryptomeria japonica.
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Table 62. #& # &= E & € © 5 8 (&EH¥S)
Guide for the determination of initial planting density (Average of all districts).
i T E[?iaﬁe t[;' ﬁ SE 15 #f & Mean height (m)
Speciese breas(gn 1')1eight 6 8 10 12 14

8 6678 — — — —

9 4760 6875 — — —

10 3383 5262 —_ — —

11 2362 4066 5200 — —

= ¥ 12 1585 3155 4170 — —
13 — 2449 3372 4135 —

Cryptomeria japonica 14 _ 1888 2738 3433 .
15 —_ 1435 2219 2866 3388

16 — — 1806 2402 2883

17 — — — 2018 2465

18 — — — 1697 2115

6 11842 — — — —

7 7959 —_ — — —

8 5432 7964 — — e

9 3707 5913 — s —_

v . + 10 2469 4441 5861 — —
11 — 3349 4613 — —

Chamaecyparis obtusa 12 _ 2518 3662 4556 -
13 o 1874 2925 3733 4402

14 — — 2340 3079 3684

15 — — 1866 2551 3105

16 — — —_ 2118 2630

6 7817 — — — —

7 4929 — — —— —

8 3049 5410 — — —

9 1767 3914 5260 —_ —

. 10 — 2839 4047 — —
11 — 2042 3149 3940 —

Finus densiflora 12 _ . 2465 3175 B
13 —_ — 1934 2590 3087

14 e —_ s 2125 2582

15 — — — — 2174

16 — — — — 1840

8 3703 — — — _

9 2278 3987 — — —

10 1256 2847 — — —

b5 o=y 11 — 2002 2930 — -
. . 12 — 1359 2230 — —
Larix leptolepis 13 . . 1687 2256 _
14 — — 1256 1794 2216

15 — —_ —_ 1421 1799

16 - — - — 1475
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Yield index curves and the examples of thinning in each
district of Cryptomeria japonica.
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Yield index curves and thinning courses in thinning
experiment stands of Cryptomeria japonica.
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Yield index curves and thinning courses of Chamaecyparis obtusa.
©¢-ee- © : Yield table in Owase district (Honpa et al.35)
&Q-eeee & : Yield table in Owase district (Mine and Minami™)
O——0 : Yield table in Kiso district
[O—-10 : Thinning experiment plots!’”
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Yield index curves and thinning courses of Pinus densiflora.
(@ O® : Yield table in Iwate district

Qeeeeee O® : Yield table in Iwaki district

Oeeeeee O® : Yield table in Kinki district

A——A :Yield table in Ashikita district1?®

@®—@ : Thinning experiment plots’®
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Yield index curves and thinning courses of Larix leptolepis.
O——=0O : Yield table in Shinshu district
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Table 63.

2 F O

Mk 15

o % @ W T -

Thinning schedules of Cryptomeria japonica (Average of all districts)—I1.

[y 4% %% After thinning M 1% & Thinning tree A 4% T7i Before thinning
X 5 ST SE #3 Average | ha $7:0 Per ha Ater;’ze ha $7:9 Per ha SP. #3  Average ha %7 Per ha
= e

Kinds “‘ﬁ;gte DR | pr B A w W M B W OMORY R BB MR DORRUTE |y o [ b4 B A B | W R
at breast Stem Number ¢ Stem Stem Number Stem |at breast|! Clear ! Stem Number Stem -

(m) height | volume | of trees | volume | volume | of trees | 'volume height length | volume | of trees | volume

(cm) (m?) (No.) (m?) (m?) (No.) (m?%) (cm) (m) (m?) (No.) (m?)

6 8. 8 0.023 5, 080 118] — —_ — — — — — —
8 11.7 0. 051 3, 384 172 0.012 1, 696 20| 10. 1 4.4 0.038 5, 080 192
10 14.5 0. 093 2, 464 230 0. 024 920 22, 13.0 5.5 0.074 3, 384 252
= 12 17.3 0. 153 1, 900 291 0. 041 564 23 15.8 6.4 0. 127 2, 464 314
% 14 20.1 0. 233 1, 528 355 0. 064 372 24 18.7 7.4 0. 200 1, 900 379
§ 16 22,9 0.332 1, 273 423 0.097 259 25 21.5 8.5 0. 293 1,528 448
H & 18 25. 8 0. 460, 1,072 494 0. 130 201 26| 24.3 9. 4 0. 408, 1, 273 520
qg" 20 28.6 0. 614 922 566 0. 177 150 27 27.1 10. 4 0. 553 1,072 593
. 8 22 31. 4 0. 795 806 640 0. 231 116 27 30.0 11. 4] 0. 724 922 667
# 24 34.1 1.007 712 717 0. 295 94 28] 32.8 12. 4 0.924 806 745
26 37.0 1.252 636 796 0.372 76 28 35. 6 13. 4 1. 159 712 824
28 39.7 1. 530 573 877 0. 459 63 29 38.3 14, 4 1. 424 636 906
30 42, 5] 1.845 520 959 0. 551 53 29, 41.1 15.3 1.725 573 988
9.9 0. 029 3, 509 103 — — — — — — —
13.2 0. 064 2,338 150 0. 020 1,171 24 11. 6 4.0 0. 050, 3, 509 174
= 10 16. 3| 0.118 1, 703] 201 0. 039 635 295 14. 8 4.9 0. 097, 2,338 226
-L.; 12 19. 5 0. 194 1,315 2595 0. 067 388 26 18. 0y 5.7 0. 165 1, 703 281
H 'E 14 22. 6| 0. 294 1,057 311 0. 104 258 27 21.2 6. 5] 0. 257, 1, 315 338
2 16 25.7 0. 422 879 371 0.152 178 27 24.3 7. 4 0. 377, 1,057 398
e g 18 28.9 0. 583 741 432 0. 198 148 29 27.5 8.3 0. 525 879 461
'—g 20 32.0 0.777, 637 495 0. 286 104 30 30. 6 9.0 0. 708 741 525
¥ = 22 35.1 1. 006 557 560 0. 374 80 30) 33.8 9.9 0.927 637 590
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24 38.3 1. 276 492 628 0. 460 65 30, 36.9 10.7 1.182 557 658

26 414 1.583 440 697 0. 603, 52 31 40.0 11.5 1. 480 492 728

28 44,5 1.937 396 767, 0. 739 44 33 43.1 12. 4 1.818 440 800

30 47.5 2. 338 359 839 0. 881 37 33 46. 2 13.3 2. 202 396 872

6 10. 8 0. 036 2, 489) 89 — — — — — —| — —

8 14. 5 0. 078, 1, 655 129 0. 030 834 25 12.9 3.8 0. 062 2, 489 154

10 17.9 0. 143 1,207 172 0. 059 448] 26 16. 4 4.2 0.120 1,655 198

H oo 12 21.3 0. 234 932 218 0. 100 275 28 19.9 4.9 0. 204 1, 207 246
E 14 24.8 0. 356 749 267 0. 156 183 28 23.4 5.4 0. 317, 932 295

) 16 28.2 0.511 622 318 0. 226 127 29| 26.9 6.1 0. 463 749 347

H B 18 31.7 0. 705 525 370 0.317 97, 31 30.3 6.8 0. 644 622 401
§ 20 35.1 0. 939 452 424 0. 427 73 31 33.8 7.4 0. 868 525 455

i U‘% 22 38.5 1.216 395 480 0.558 57 32 37.2 8.2 1.133 452 512

& 24 41.9 1. 542 349 538 0. 709 46| 33 40. 6| 8.9 1. 445 395 571
26 45, 3 1. 920] 311 597, 0. 874 38 33 44,1 9.4 1. 806 349 630

28 48,7 2. 340) 281 658 1.110 30 33 47. 4 10.1 2.222 311 691

30 52.0) 2.822 255 720 1.331 26| 34 50. 8 10.9 2. 684 281 754

6 11.7 0. 042 1,766 74 — — — — — —| — —

8 15.7 0. 091 1,177 107 0.043 589 26| 14,2 2.8 0. 075 1,766 133

L; 10 19.3 0. 167, 857, 143 0. 083 320 27 18.0) 3.3 0. 145 1,177 170

H 3; 12 23.1 0. 275 661 182 0. 140 196 27 21, 8 3.7 0.244 857, 209
2 14 26.8 0.418 532 222 0.218 129 28 25. 5 4,2 0.379 661 250

H g 16 30.5 0. 600 442 265 0.318 90) 29 29.3 4.6 0. 552 532 294
§ 18 34.2 0. 827 373 308 0. 442 69| 31 33.0 5.2 0. 767 442 339

ey Z 20 37.9 1. 102 321 354 0. 596 52 31 36.5 5.5 1.0831 373 385
. g 22 41,6 1. 430 280, 400 0. 766 41 31 40. 4 6.1 1.345 321 431
B/ g 24 45,2 1. 808 248 448 0.994 32 32 44,1 6.6 1.715 280 480
A 26 48.9) 2. 252 221 498 1.185 27 32 47.7 6.9 2.099 248 530

28 52.5 2.754 199 548 1.505 22 33 51,4 7.5 2. 629 221 581

30 56. 1 3.313 181 600 1. 856 18 33, 55. 1 8.0 3.181 199 633
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Table 64.

€/ o+ oM & & g

% (2ETH—1

Thinning schedules of Chamaecyparis obtusa (Average of all districts)—1.

B} 4% 7% After thinning

% 4% A Thinning tree

i 4% W Before thinning

X 5 TR S #5 Average ha $»7:9 Per ha Ailé e r:gg e ha &7z Per ha 3 ¥ Average ha $»7:0 Per ha
Kinds | pos |Dimeier| # # 8| & mlwsn | wum |k wlesw | SEEE [wpw |k w |
(m) | “height | volume | of woes | vohume | volame | of trecs | volume | height | volame | of troes | voleme
(cm) (m? (No.) (m?®) (m%) (No.) (m%) (cm) (m?) (No.) (m?)

6 6.7 0.013 9,079 117 —] — —] — — — s

8 9. 6 0.016 4,998 166) 0.007 4,081 28 7.6 0.021 9, 079 194
= © 10 12.7 0. 069 3, 145 217 0.016 1,853 30 10.7 0. 050 4,998 247
"g 12 15.9 0. 126 2,161 272 0.031 984 31 13.9) 0. 096 3, 145 303
H § 14 19.3 0. 209 1, 567 327 0.056 584 32] 17. 2] 0. 166 2,161 359
“g) 16 22.7 0. 324 1, 189] 385 0.087 378 33 20.7 0. 267, 1, 567 418
ot 8 18 26.2 0. 478 930] 444 0.128 259 33 24. 2 0. 402 1,189 477
20 29. 8 0. 676 747 505 0. 196 183 36 27.8 0. 581 930 541
22 33. 5 0. 926 612 566 0. 269 134 36 31.5 0. 80§ 747, 602
6 7.6 0.016 6, 322, 102, — — — —] — — —
. 8 10.8 0. 042 3, 482 145] 0.012 2, 840 33 8.8 0.028 6,322 178
= 'E‘_—_,) 10 14.3 0. 087 2,190 190, 0. 027 1, 292 34 12,2 0. 064 3,482 224
H :ﬁ 12 17.8 0. 158 1, 505 238 0.051 685 35 15. 8 0. 125 2,190 273
; 14 21.5 0. 262 1,091 286 0. 089 414 37 19.5 0. 215 1, 505 323
= 3-?) 16 25.3 0. 407 828 337, 0. 140 263 37 23. 3] 0. 342 1,091 374
H = 18 29.1 0. 600 . 648 389 0.211 180, 38 27.2 0. 516 828 427

—0€T —

W

A Y

&= 012§



20 33.1 0. 849 520 442 0.299 128 38 31.1 0.741 648 480

22 37.0 1. 161 427 496 0.432 93 40 35.2 1.031 520 536

6 8.5 0.020 4 500 88| — — — — — — —

8 12.1 0.050 2,479 124  0.018 2,021 35 10.0 0.036 4,500 159

H g 10 15.8 0. 105 1,560 163 0.040) 919 37 13.7 0.081 2,479 200
g 12 19. 6 0.190 1,070 204 0.077 490) 38 17.7 0.155 1,560 242

H £ 14 23.5 0.316 777 245 0.128 300 38 21.6 0.265 1,070 283
% 16 27.6 0. 490 589 289 0. 208 188 39 25.7 0. 422 777 328

& 2 18 31.7 0.723 461 333 0. 309) 128 40 29.9 0. 633 589 373
20 35.9 1.021 371 379 0. 450 90 41 34.1 0.909) 461 420

22 40.1 1.398 304 425 0. 666 67 45 38.3 1. 266 371 470

6 9.4 0.023 3, 206 73 — — — — - — —

2 8 13.2 0.059 1,767, 104 0.025] 1,439 36| - 11.2 0.044 3,206 140

H g 10 17.2 0.122 15111 136 0.057 656 37 15.2) 0.098 1,767 173
4 é 12 21.2 0.222 763 170 0.108 348 38 19. 4 0.187 1,111 208
8 14 25.4 0,370 553 205, 0.183 210 39 23.7 0.319 763 244

& & 16 2.7l 0.573 4200 241 . 0.291 133 39 28.0 0. 505 553 280
- g 18 34.0 0.844.. 329 278 0. 445 91 r:f=4b 32.4 0.758 420 318
i 20 38.3 . 1.195 . 264 . 316 " 0648 65 42  36.8 1.087 329 358

22 427 1.639 16, 354 1.042 48 50 41.2 1.492 264 394
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Table 65.

T A =

v ok B8

Thinning schedules of Pinus densiflora (Average of all districts)—I1.

® (2EFE)—1

[ 4k 1% After thinning 8 4% & Thinning tree [ 4% 7 Before thinning
X P T St ¥ Average | ha $7:0 Per ha Azg'e rai?;e ha H7:H Per ha SE 13 Average ha 70 Per ha
Kinds | e | limtetee| # # B | & 2l ot o #t B[ [ woat o (B g T [ A B A B
: at breast| Stem Number Stem Stem Number Stem |at breast| Clear Stem Number | Stem
(m) height | volume | of trees | volume | volume | of trees | volume height length | volume | of trees | volume
(cm) (m?) (No.) (m3) (m?) (No.) (m?) (cm) (m) (m?) (No.) (m?)
6 5.7 0. 010 9, 039 87 —] — — —_ — — — —
8 8. 4 0. 026 4,801 124 0. 005 4,238 20| 6.5 5. 4] 0. 016 9, 039 144
H o 10 11. 3] 0. 056 2,944 164 0.011 1, 857 21 9. 3| 6.7 0. 039 4, 801 185
E 12 14. 4 0. 104] 1,973 205 0. 023 971 22 12. 4 7.9 0. 077 2, 944 227
& % 14 18.0 0. 176 1, 406 248 0.041 567 23 15. 6 9.2 0.137 1,973 271
3 16 21.1 0. 279, 1, 048] 292 0. 066 358 24 19.0 10. 6 0. 225 1, 406 316
g 18 24.5 0.411 823 338 0. 106 225 24 22,5 11.7] 0. 345 1, 048] 362
59 _ 20 28. 4 0. 598] 644 385 0. 148 179 26 26.0 13.0 0. 500 823 411
22 32. 3] 0. 831 521 433 0. 221 123] 27 29.9 14, 3| 0. 714 644 460
24 36. 3| 1.118] 431 482 0. 266 90| 24] 33.9 15. 6 0.971 521 506
6. 5] 0. 013 6, 096 76 — — — —| — — — —
9. 6] 0. 034 3, 242 109 0. 008 2, 854 24 7.6 5.2 0. 022 6,096 133
H .1.:-: 10 12.9 0.072 1,984 143 0. 020 1,258 29| 10.9 6. 4 0. 052 3, 242 168
9 12 16. 4 0. 135 1,331 179 0. 040 653 26! 14,3 7.6 0. 104 1, 984 205
H § 14 20.1 0. 229 949 217 0. 070 382 27 18.0 8.8 0. 183 1,331 244
g 16 24.0 0. 362 707 256 0.114 242 28| 21. 8| 10.1 0. 299, 949 284
& :3 18 28. 0| 0. 533 5595 296 0. 182 152 28 25.9 11. 2 0. 457, 707 324
§ 20 32.3 0.776 434 337 0. 253 121 31 29.9 12, 4 0. 662 555 368
Gl 22 36. 6 1.076 352 379 0. 374 82 31 34. 3 13. 6 0. 943 434 410
24 41.1 1. 449 291 422 0. 485 61 30) 38. 7| 14. 9 1.282 352 452
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6 7.3 0.015 4,251 65 — — —] — — — — —

8 10.7 0.041 2,258 93] 0.013] 1,993 26 8.7 5. 0| 0.028 4,251 119

+H 9 10 14. 3] 0.089 1,385 123 0. 031 873 27| 12.4 6.1 0. 067 2,258 150
'qg) 12 18.2 0. 166 929 154 0. 062 456 28 16. 2 7.2 0. 131 1,385 182

- § 14 22.3 0.281 662 186 0. 109 267 29 20.3 8. 3] 0. 231 929, 215
- 9 16 26. 6 0. 445 493 219 0.176 169 30 24,5 9.4 0. 376 662, 249
§ 18 31.0 0. 655 387 254 0..280 106 30 29.0 10. 4 0.574 493 284

& n 20 35. 7 0.953 303 289 0.377 84 32 33. 4 11. 6 0. 828 387 321
22 40.5 1.325 245 325 0. 550 58 32 38.2 12. 8 1. 177 303 357

24 45. 3 1.780 203 361 0. 805 42 34 43.1 13. 9] 1.613 2495 395

° 6 8.0 0.018 2, 986 55) — — — — —] — — —

._g 8 11.7 0.049 1, 587 78 0.020 1,399 27 9.8 4.7 0. 035 2,986 105

ﬁ % 10 15.7, 0.105 973 102 0. 046 614 28 13. 8 5.7 0. 082 1,587 130
2 12 19.9 0.196 653 128 0.091 320 29 18. 0 6.7 0.162 973 157

& g 14 24.3 0. 333 469 155 0. 160 188 30 22. 4 7.7 0. 283 653 185
. @ 16 29.0 0. 527 347 183 0. 259 118 31 27.0 8.8 0. 459 465 214
" % 18 33.7 0.777 272 211 0. 409 75 31 31.8 9.7 0. 697 347 242
- g 20 38.7 1. 130f 213 241 0.559 59, 33 36. 6 10. 8 1. 006| 272 274
o] 22 43.9 1.573 172 271 0.824 41 34 41.9 11.7 1. 429 213 305

- 24 49. 2 2.121 142 301 0.987 30 30, 47.2 12.7 1.923 172 331
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Table 66.

h7 =

v oM &k &8
Thinning schedules of Larix leptolepis (Average of all districts)—I.

% (AE¥HE)—1

il 1% %% After thinning fd 4% &K Thinning tree [§ 4% i Before thinning
X 5 P £ ¥y Average ha $7:0 Per ha A—‘v erage ha %7-9 Per ha S 15 Average ha 70 Per ha
Kings | roreee | MBEE Tppt A s wmw(w ek w|won|NOEE y v wem| A %8 ew@
height at breast| Stem Number Stem Stem Number Stem |at breast| Clear Stem Number Stem
(m) height | volume | of trees | volume | volume | of trees | volume height length | volume | of trees | volume
(cm) (m3) (No.) (m?) (m3) (No.) (m3) (cm) (m) (m3%) (No.) (m?)

6 8.1 0. 020] 3, 470 70| —_ — — — — — | —
8 10. 4 0. 040 2, 500 100 0.014 970 13] 9.4 5. 5 0. 033 3, 470 113
X 10 12.5 0. 069 1, 940, 133 0. 024 560 14 11. 6 6.7 0. 059 2, 500 147
% 12 14, 6| 0. 107 1, 573 168 0. 039 367 14 13.7 8.0 0. 094 1, 940| 182
E 14 16. 6| 0. 157 1,302 204 0. 056 271 15 15.7 9.4 0. 139 1,573 219
X & 16 18. 5 0. 213 1,137 242 0. 092 165 15 17.7 10. 6 0.198 1, 302 257
9&’ 18 20.3 0. 284 991 281 0. 109 146 16 19. 9| 11.9 0. 261 1,137 297
- é’ 20 22,3 0. 365 879 321 0. 143 112 15 21.4 13.2 0. 340 991 337
1 22 24.1 0. 459 790 363 0. 183 89| 16) 23.2 14. 5 0. 431 879 379
24 25.8 0. 567 714 405 0. 222 76| 17 25.0 15. 8| 0. 534 790 422
26 27. 6 0. 686 654 448 0. 283 60 17 26. 8| 17. 2] 0. 652 714 465
6 8.8 0. 024 2, 584 61 — — — — — — — —
8 11.2 0. 047 1, 863 88| 0.019 721 14 10. 3 5.2 0.039 2,584 102
+ © 10 13.5 0.081 1, 443] 117 0. 034 420 14 12. 6 6.4 0. 070, 1, 863 131
,g 12 15. 8 0. 125 1,171 147 0. 055 272, 15 14.9 7.7 0.112 1,443 162
H _fé 14 18. 0| 0. 184 973 179 0. 078 198 16 17.1 8.8 0. 166 1,171 195
@ 16 20.1 0. 250 846 212 0.122 127 16 19. 4 10.1 0. 234 973 228
& g 18 22,2 0. 333 738 246 0. 149 108 16| 21, 3 11. 3] 0. 310 846 262
—8 20 24.3 0. 429 659 281 0. 200 83 17 23.5 12. 6 0. 403 738 298
L = 22 26.3 0. 539 588 317 0. 254 67 17 25. 9 13. 9 0. 510 655 334
24 28.3 0. 666 532 354 0. 314 56 18 27. 5 15.1 0. 632 588 372
26 30. 2 0. 806 487| 392 0. 393 45 18 29, 4] 16.1 0.771 532 410
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9.3 0.027 1,928 52 — — — — — — - —

1.9  0.054 1,388 75| 0.026 540) 14 1.1 5.0  0.046 1,928 89

S5 10 14.5|  0.093 1,077 1000 0.046 311 14 13.7 6.0 0.082 1,388 114
2 12 17.0  0.144 873 126)  0.074 204 15 16.1 7.2 0.131 1,077 141

ks 14 19.4  0.210 728 153 0.110 145 16l - 18.6 8.4  0.194 873 169

H 5 16 21.7 0. 288 631 182  0.165 97 16 20.9) 9.4  0.271 728 198
2 18 23.9  0.383 550, 211 0.201 81 16 23.1 10.6]  0.360 631 227

-1 20 26.2]  0.493 488 241 0. 265 62 16 25.5 1.8 0.468 550 257

& 22 28.4  0.619 439) 272 0.345 49 17 27.7 13.0  0.592 488 289
24 30.6  0.764 397 304  0.402 42 17 29.8 13,9 0.730 439) 321

26 32.8  0.926 363 336  0.535 34 18 32.0 15.1 0.893 397 354

9.8 0.031 1,423 44 — — — — — — — —

1 12.6)  0.061 1,025 63 0.034 393 13 11.9) 4,6/ 0,054 1,423 76

H g 10 15.4  0.105 794 83 0.060 231 14 14. ¢ 5.6 0.095 1,025 97
& 12 18.0 0. 163 645 105] 0. 095 149 14] 17. 3 6.7 0. 150 794 119

H g 14 20,6  0.2037 538 128/ 0.140 107 15 19.9) 7.7l 0.221 645 143
8 16 22.7 0.325 465 151 0. 207 73 15 22.5 8.8  0.309 538 166

& 5 18 25.6  0.433 406 176/ 0.268 59 16 24,9 9.9  0.411 465 192
g 20 28.1 0.558 360 201 0.343 46 16 27.4 10.8  0.534 406 217
|8 22 30.5 0.702 323 2271 0.430 37 16 29.8 1.9 0.674 360 243
i 24 32.9]  0.863 293 253 0.543 30 16 32.2 13.0  0.833 323 269

26 35.2 1.046 268 280  0.652 25 16 34.5 14.0 1.012 293 296
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Table 67.
Thinning schedules of Cryptomeria japonica (Average of all districts)—2.

2 ¥ O

MR iR

#t £ (2EFE)—2

M & % After thinning S 4% K Thinning tree f{ 4% 7i Before thinning
X it W SE Y9 Average ha $7:0 Par ha Av er;qge ha $7:D Per ha S 5 Average ha $7 0D Per ha
FERT=R A N GA A T BEZ N
Kinds | Height | AR | b ot | & 8| MH B | BHBK | & K A IE A L.
at breast Stem Number Stem Stem Number at breast Stem Number Stem
(m) height volume of trees volume volume of trees height volume of trees volume
(cm) (m3) No.) (m?) (m?%) (No.) (cm) (m3) (m3)
H 2 6.0 8. 8] 0. 023 5, 080 118 — — — — —
-é‘ 8.1 11. 8 0. 053] 3,315 175 0.012 1,765 10.2 0. 039 5, 080 197
H _“,:’ 11.0 15,9 0. 119 2,165 259 0. 028 1,150 13. 6 0. 088, 3,315 291
- @ £ 14.8 21,3 0.271 1, 413 382 0. 064 752 18.3 0.198 2,165 430
% 8 20.0 28, 6| 0. 614 922 566 0. 145 491 24, 6| 0. 450 1,413 637
= 27.0 38. 4 1.391 602, 837 0. 328 320 33. 0 1.021 922 942
H 2 6.0 9.9 0. 029! 3, 509 103] — — — — —_
3 7.8 12.7 0.059) 2,425 143 0.018 1,084 11.4 0.047 3,509 163
H g 10.1 16.5 0. 122 1,676 204 0. 039 749 14, 6| 0. 096 2, 425 233
g3 13.1 21. 2] 0. 247 1, 158 286 0. 079, 518| 18.9 0. 195 1, 676 327
3 2 17.0 27. 4 0. 502, 801 402 0. 160 357 24. 3] 0. 396 1,158 459
K- '8 22.1 35. 2 1.019 553 564 0. 323 248 31. 4 0. 805 801 644
b= 28.7 45, 5 2.067 383! 792 0. 659 170 40. 6 1.635 553 904
] 2 6.0 10. 8| 0. 036 2,489 89 — — — — —
.3 7.7 13. 8 0. 069 1, 764 121 0. 029 725 12. 6] 0. 057 2,489 142
g 9.8 17. 4 0. 133 1, 250 167 0.051 514 15.9 0.110 1,764 193
fan 3 12.4 22.1 0. 258 886 229 0. 104 364 20.1 0.213 1, 250 267
3 15.9 28.0 0. 499, 628| 314 0. 202, 258| 25. 5 0. 413 886 366
& ;:Es' 20.2 35. 5 0.971 444 431 0. 391 184 32. 4 0. 801 628, 503
(%‘ 25.8 45.0 1. 884 314 592 0. 969 130 41,1 1.555 444 691
[0

= ] 6.0 11.7 0. 042 1,766 74 — — — — — —
'8 7.6 14.9 0. 081 1, 254 101 0. 039 512 13.8 0. 069 1,766 121
+ Z‘ﬁ 9.8 18. 8 0. 158 890 140| 0. 077 364 17. 4 0. 134 1, 254 168
“E’ a 12. 4 23.8 0. 300 632 190 0. 147 258 22.0 0. 256 890 228
® 9 9 15.8 30.1 0. 574 449 258 0. 284 183 27. 8| 0. 490| 632 310
i 5 o 20.1 38.0 1.117 319 356 0. 546 130 35. 3! 0.952 449 427
m ZF 25.6 48,2 2. 158I 226 488 1. 054 93| 44, 6 1. 837 319 586
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Table 68. & / * o [H & 5 & F  (&EVEH)—2

Thinning schedules of Chamaecyparis obtusa (Average of all districts)—2.

B 4% % After thinning i 4% A Thinning tree Bl 4& 7 Before thinning
Mz, ]
i = S ¥3 Average ha H7:» Par ha A:Ee rafg e ha »7H Per ha 3£ 15 Average ha $7:9 Per ha
Height |DLSBE |wmoprat | A& s | mm s | mHm | & | wam | PUBE Dnpw | & u| % #w
at breast Stem Number Stem Stem Number Stem at breast Stem Number Stem
(m) height volume of trees volume volume of trees volume height volume of trees volume
(cm) (m?) (No.) (m?) (m?) (No.) (m3) (cm) (m3) (No.) (m?)
2 6.0 6.7 0. 013 9, 079 117 — - — — — — —
H -g 7.4 8. 6| 0. 025 6, 005 150 0. 006 3, 074 19, 7.3 0. 019 9, 079 169
g 8.9 11,0 0. 048] 3,972 189 0,012 2,033 24 9. 4 0. 036 6, 005 213
H 2 10.9 14,1 0. 092 2, 629 241 0. 022 1, 343 30 12,1 0. 068, 3,972 271
g 13.3 18.1 0.177 1, 739 307 0. 044 890 39 15.6 0.132 2, 629 346
oz 5 16.3 23. 2| 0. 341 1, 150 392] 0. 084 589 49 20.1 0. 254 1,739 441
a 19.8 29.5 0. 656 761 499 0. 162 389 63! 25. 8‘ 0. 488, 1, 150 562
o3 6.0 7.6 0.016 6,322 102 — — —| —| — — -
S 7.1 9.4 0. 028 4, 409, 125 0. 009 1,913 18i 8.3 0. 023 6, 322 143
H = 8.5 11.7 0. 051 3,073 156 0.016, 1, 336, 22 10. Si 0. 040, 4, 409 178
& 10. 1 14. 5 0. 090| 2,142 193] 0. 029, 931 27 12, 8| 0.072 3, 073 220
i g 12.0 17.9 0. 159 1, 493 238 0. 052 649 34; 16. 0! 0.127 2, 142 272
=) 14.3 22.1 0. 283 1,041 294 0. 093 452 42 19.8 0. 225 1,493 336
2 % 17.0 27.3 0. 501 726 364 0.162 315 51 24,5 0. 399 1,041 415
s 20.3 33. 6 0. 888 506 449 0. 291| 220I 64 30. 3 0. 707[ 726 513
< 6.0 8.5 0. 020 4, 500 88| — — — — —_ — —
b= ..g 7.1 10. 6 0. 033 3, 205, 107 0.014 1, 295 18 9.4 0. 028 4, 500 125
_ﬂé 8.3 12. 6 0. 057 2, 283 130, 0. 024 922 22 11.4 0. 047 3, 205 152
9 9.8 15.4 0. 098] 1, 626 159 0.041 657 27 13.9 0. 081 2, 283 186
© 11.6 18. 7, 0. 168 1, 158 194 0. 068, 468| 32| 17.0 0. 139 1, 626 226
o 13.6 22.8 0. 287 825 237 0.117 333] 39| 20. 8 0. 239 1, 158 276
g 16.0 27.6 0. 492 587, 289 0. 202, 238 48| 25.4 0. 409 825 337
wn 18.9 33.5 0. 843 418 352 0. 349, 169 59 30. 8l 0. 700 587 411
o 2 6.0 9.4 0.023 3,204 73 — — — —| — — —
E 7.1 11.4 0.039 2,287 89 0.020 919 18 10. 4 0.033 3, 206 107
1 _"C':’ 8.3 13.8 0. 067 1, 631 108 0. 034 656 22 12.7 0. 057 2,287 130
= 23 9.8 16.7 0.114 1, 163 132 0. 058 468 27 15. 4 0. 097, 1, 631 159
& “E’ o 11.5 20. 3| 0. 195 828 161 0. 096 335) 32 18.7 0. 166 1,163 193
o & 13.6 24.5 0. 333 591 197, 0. 165 237 39 22,7 0. 285! 828 236
13 4 a 16.0 29.6 0. 569 421 240 0.282 170 48 27. 6 0. 487 591 288
m 18.8 35.7 0.973 300 292 0. 479 121 58 33.3 0. 833l 421 350
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Table 69. 7 #» = v @ [ & i & % (&E¥HE-—2

Thinning schedules of Pinus densiflora (Average of all districts)—2.

M 4% # After thinning il 4% K Thinning tree M 4% 1 Before thinning
5 = SE 15 Average ha 79 Par ha z‘{l\;eritjge ha H7:H Per ha 3£ ¥5 Average ha $7:0D Per ha
BEX | ., . , SA i _ . N TEEE | on g e | e A p T
Height | DI [ bf Bt | A m | w BB | WM R | A B | w oM B | HOBE i g | A B | B MR
at breast Stem Number Stem Stem Number Stem at breast Stem Number Stem
(m) height volume of trees volume volume of trees volume height volume of trees volume
(cm) (m?®) (No.) (m?) (m3) (No.) (m3) (cm) (m?) No.) (m?)
< 6.0 5.7 0.010 9,089 87 — — — | — — —
E 7.4 7.6 0. 020] 5, 647 114 0. 004 3, 392 14 6. 3] 0.014 9, 039 128
= 9.2 10,1 0. 042 3, 528, 148| 0. 008 2,119 18 8. 4 0. 029 5, 647 166
H % 11.4 13.4 0. 087 2, 205 193] 0.018; 1, 323 24 11, 3] 0. 061 3, 528 217
9 14,1 17.9 0.182 1, 378 251 0. 037 827 31 15.0 0. 128 2, 205 282
Hog 17.5 23.8 0. 379 861 327 0. 079 517 41 20. 0| 0. 267 1, 378 368
é" 21.7 31.7 0.791 538] 426 0. 164 323 53 26. 4 0. 556 861 479
o3 6.0 6.5 0.013 6,096 76 — — — — — — —
'ac) 7.2 8.3 0. 023, 4,113 95| 0. 007 1,983 14 7.3 0.018 6,096 109
H = 8.6 10.5 0.043 2,776 119 0.013 1,337 17, 9.2 0. 033 4,113 136
-~ 3 10.3 13. 4] 0. 079 1, 873 148 0.023 903 21 11.7 0. 061 2,776 169
i = 12.3 16.9 0. 146 1, 264 185 0. 043 609 26 14.8 0. 126 1, 873 211
3 14.7 21. 5 0. 270 854! 231 0.078 410 32 18, 8 0. 208 1, 264 263
o "8 17.6 27.2 0. 499 576 287 0. 0147 278 41 23.9 0. 385, 854 328
b s 21.0 34.5 0.922 389 359 0. 0273i 187 51 30. 4 0.711 576 410
o 6.0 7.3 0.015 4,251 65 — — — — — — —
X = 7.1 9.1 0. 027 2, 966 80, 0. 010] 1, 285 13 8.1 0. 022 4,251 93
8 8.3 11.3 0. 047 2, 068 98 0.018 898 16| 10.1 0. 039 2, 966, 114
ﬁ 9.8 14.0 0.083 1, 443 120 0.032! 625 20 12. 6 0. 068 2,068 140
H @ 11.6 17. 4 0. 146 1, 007 147 0. 055 436 24 15. 6| 0.119 1, 443 171
@ 13.6 21.5 0. 256 703] 180] 0. 099 304 30) 19. 4 0. 208, 1,C07 210
5 16.1 26. 8 0. 449 490 220 0.174 213 37 24,1 0. 365 703 257
(% 18.9 33. 2] 0. 788, 342 269 0. 304 148 49| 30.0 0. 641 490 314
22.3 41.1 1,381 239 330 0. 534 103] 59 37.2 1.125 342 385
2 6.0 8.0 0.018 2, 986 55 —_ — — — — — —
B -é’ 7.1 10.1 0.032 2, 098] 66| 0.016 888 14 9.1 0. 027 2,986 80
_‘é’ 8.3 12.2 0. 055 1,474 81 0. 026 624 16 11.2 0. 046 2,098 97
H 3 9.7 15.1 0. 095 1, 036 99 0. 046 438 20 13. 8| 0. 080 1, 474 119
2o 11.4 18. 7 0. 165 728 120 0, 081 308 25 17.1 0. 139 1, 036 145
i g & 13. 4 23.0 0. 287, 512 147 0. 134 216 29 21.1 0. 242 728 176
o 8 15.8 28. 4 0. 498 359 179 0. 235 153 36| 26.1 0. 420 512 215
=\ w @ 18.5 35.0, 0. 864 . 253 219 0. 406/ 106 43 32.2 0.729 359 262
3] 21.7 43. ll 1. 498 178| 267 0.707 75 53] 39.7 1. 263] 253] 320

— 8¢l —

S Y Y

=010 &



Table 70.
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Thinning schedules of Larix leptolepis (Average of all districts)—2.

M &% & After thinning @ 1% K Thinning tree M1k Before thinning
# = S 15  Average ha H7:9 Par ha Ail:; e raitg e ha 70 Per ha S 15 Average ha 7:9 Per ha
Height | Dl [ btk | A 8 | MH B | wp R | A B | wHR | PEEE wopp ok om | B oaow
at breast Stem Number Stem Stem Number Stem at breast Number Stem
(m) height volume of trees volume volume of trees volume height of trees | volume
(cm) (m3) (No.) (m?%) (m?%) No.) (m?) (cm) (m?)

l; 6.0 8.1 0. 020 3,470 70 — - — — — — —
g 7.9 10. 2| 0. 039 2, 544 99| 0.013 926 12 9.3 0. 032 3, 470 111
ﬁ 10.3 12.9 0.075 1, 864 140 0. 025 680 17, 11.7 0. 062, 2,544 157
# 2 13.6 16.1 0. 144 1, 368, 197 0. 048] 496 24 14.6 0. 119 1, 864 221
st 2 17.8 20. 2 0.277 1, 003] 278 0. 095 365 35 18.3 0. 229! 1, 368 313
A 23,5 5.4 0.534 735 393 0.183 268 49) 22.8 0. 441 1,003 442
e .ig 6.0 8.8 0. 024 2, 584 61 — — — — — — —
g 7.8 10. 9 0. 044 1,925 895 0.018] 659 12 10. 1 0. 037 2,584 97
d -ﬁ 10.1 13. 6 0. 082] 1, 434 118 0. 033 491 16 12, 6] 0. 070 1,925 134
e g @ 13.0 17.0 0. 153 1, 068 163] 0. 066 366 24 15. 6 0. 130 1, 434 187
B ;g 16.9 21.0 0. 285 795 227 0.117 273 32 19. 3| 0. 243 1,068 259
= 21.9 26.1 0.531 592 315 0. 222 203| 45| 23.9 0. 452 795 360
2 6.0 9.3 0.027 1,928 52 — — — — — — —
g 7.8 11.7 0. 050 1, 439 72 0.025 489 12 10.9 0. 044 1,928 84
- § 10.0 14.5 0. 094 1, 074 101 0. 044 365) 16 13. 6| 0.082 1, 439 117
e o 13.0 18.1 0. 173 801 139 0. 084 273 23, 16.9| 0.151 1,074 162
g 16.8 22. 6 0. 322 598 193 0.158] 203 32 20. 9| 0. 281 801 225
(%* 21.7 28.1 0. 598 446 267 0. 289 152 44 26.0 0. 520 598 311
L 6.0 9. 8| 0.031 1, 423 44 — —] — — — — —
# 3 7.8 12.4 0.058 1,050 61 0.032 373 12 11.7 0.052 1,423 73
H 2= 10.2 15.6 0.111 775 86 0.062 275 17 14.8 0.098 1,050 103
® g § 13.4 19. 8 0. 207 571 118 0.118 204 24 18.6 0.184 775 142
1 e} b= 17.4 24.9 0. 401 421 169 0. 220 150 33| 23. 4 0.355 571 202
;ﬁ 7 22.8 31.4 0. 762 311 237 0. 427 110 47 29.3 0. 675 421 284

(M) HHIGIFRTET 7 £ 5 2 8 HE OW M i L

—6ET —



— 140 — : WERBRG WS 282105

BEIICE U, BRI DAL « (RERINOMESLEZERT 2HE MM 18 o, F 7, —BAMKICBNT
b, WETNEED 15em RFOIKDOTFEICZ L, 15em KoMK TR D& s c &N Eh -
foo LHLEDS, TOHEPLPELILERIVD DD, WEkO—U/NEICHT 2ERIEE D, /I
BEHMOBEFMICOVTOBERGE KNk, TEER, FEHOREN SENCK 2HMRDER « 1%
BEMICET 2ERMBH L IR 2T 3,

DX ICHRSEBICE > THRHICH U TERENZ2EHBEM b B2 »TL 20T, AEICEHMAE
TERHORELXBE LT 2EEMICH LTS SN BEEERE, FESNICEBOIKETTIC L
WIEBEDNBIRID D 2EEZ D, COEHIBRIVIKH LTS, MOBEEBRNPHEEEROESNT
1HEEDbDTH S EEL S,

UL ULBASD, T Tl~kMikigslkicd, FREBINMEATODI TR, TO—2i8A
HEEEDIIICTELENDICETH S, TNODORMIRIEEIRIC LA ~THREETT 2 & &, /MEK
DOIICERET 2 EMBFITH 205, TBIZETINTOL XS LTFREMKTS >THILo2MAR
VY, SR, AICEOTREEET LORKNIGEATEE LD LI KT it 20 TISA T
B, LIcht =T, SRICESNAHEE LT, BAROMEERINT 2 EMVETHS .

4. 14 E:3

1. FEETLOKEE U THOBETHRNEZERIC, MEREEIED D DIEEE & MRiEHEER
L7

2. MEREEREDIHDIEEIERIT, W1 BIRMRIGOREM DR E SERIEICRD LD TH 5,

3. [HMRIGEHRIIEELNL, R, Bz, Mo 4 BMRIERLIC, £hEh 0.8, 0.7, 0.6,
0.5 OUUE I BET R A FRFFESE S LREITEA 2 mRR T 5 C LIRS 2 K D IT/R LA He8t R LA 6 m
T »c & FITMRZIR LY, ThEh 0.9, 0.8, 0.7, 0.6 DINEIICHE Ui & iz DET
K DR Uit RABY /oo BN ORURIBSHIBRKOBRMBENMENSZ Sh 5 Sk, E—HRKINH
BOA O AMREADOH TR EEMSREKR L2 XD BHEEXTSH 5,

o &

AWREFEER MR OBEETHICHE U, R4 E S 5 RGO ABESICET 25%L 5
ShICENIC EAERE LT, ROFEBEZEBT LA S»IC L,

1. BEIRRICET 5 —MRA9SBG

O. 10#RICK ~THMEEEMRAER L, ®FVINCHANTIBEE T U MR I &
DA '

. REHRBE KT HEER S CICEEMOEE DM R

V. BEEBORE

S EDOHEFIC OV TIHEDESERIE TR T L, KDEBVTH B,

LIk Tl, FTRINCED 28 ORREERRPHMRABROBRICOVT, HELIHRKDKED
— RIS BRIC DV THRET BSINA ST, BE EBEOBRRBERNINEICITE, BEOENICLD
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PHIRBEOREE LT HNECEDTERCEERL, AROBRMICKEREKRE b2, SHICHE
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ERMBORETRANC OV TERMTICS L I E DM ADH 3 LER LM, ChOoDHRTRE
NBABRREHREICK > TIRTESOT, BFELBRMBEREOBEREK -T2 N TE
Ve UK U MY o R R EE ORPNESS 1 &0 S EYEEY OB SHE» sEbhicE
RoDEEHROFHRNEI, HEEFHEAK T EEAERD D OBERDOBGREHK—IICTRBL T
x, FRHRRICET 2 ELZNMHRBATH 2BHPL, IAMBEBHERICSIHTIEREZ, T14b
B, PIEBMEICOVTRT &
1/v= AP + By = e (22)
1/ V= Ay 4 P[By  ereeeereeeeee e (23)
el v EERME
V@ BATER & 7o D 8 kY
PR (BIADERLH 70 D ARARD
Ay, By EBBRBEICK DI B
(22) (23) RDHHA, B 3Akn YRF v 7 ki SELNIEHEITNEE SO0, AT
% H L35 LRATREN S,
A;=ay H UL e 37
By =ay H™PU e (38)
12120, @, by, a, by %L
(37) (38) KDBFEHILY 12> L IIHEANICHE LB M OMICHEMREBFES DI EP, £
Dl 2, 3 DIED SEMHENILER I MBARETH 5. (22) (23) ROBBRIFERBREI OB HA, i
UHmEbEIcdh 2 HE LM BT OBRA AL, M ICEBRIGEML, CO&EITREN S
MITESEEBERETEN, coddbuizd (37) (38) ROBFEMSE KD ILD,
WEEIHMHROBRFRZMS 52 TH D 1 P0EELSRFRE R HREHEEMHIE (22) (23) K&Lhiric
RKDONTETVA, EHIBHFHI Rec % Re =v/v* (b 5MDPOEEBMEAE v, v EE—BEDHT
MELCRBGEEEHER LD p >0 OLEOFEGRMTE v* LT5) TEHRTSHLITLD, (22) (23)
(37) (38) ROMHEL OSSR & LT

vre = Ky PRle

K 1
VU =0 61)
= Re( R & \orop
£ al’(l—Rc al’)ll
A&, BEICLD D pR/NDOBHWEE R &L, (61) X%
VRy = Ky’ /’RfK/
Ko=—b
bl - bl .............................. (62)
R R 2 I
/Ry T o @ \Brby
& al(l—Rf al’)ll )

LEEMA, ORI ~TEEHRBECIFFHREREOBEICENT, RESEEMHETR UL,
FEHRB I RIFTEHER LORSHERRIE, TOEBTREOEBREL UTRADORMERS
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BB IS BB TR — IR R OB BE L B MR D U R 31 & TR SOl b TR B B T IS E R &
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Ve, = K3 Pr,X1

by
bh—o 66)

b
K=GJMM#gJ—O<M&pﬁ7
s a ay’ (1 — Ry) Ry
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0, ZORREBEBLRRDELBDTH -7,

a. FERMERERGOBEESFIZIES VD, FEEHAMBOEERESERIINE {135,

b.ﬁwﬂﬁmﬁﬁkﬁaﬂa,?ﬂb%%g%ﬁﬂﬁmﬁﬁwfﬁﬁﬁﬂéﬂéﬂ&%ﬂ%ﬁﬁﬁk
LB S 305, FHUREIHAS 0.8~0.85 PlLLICHE 5 &, WIMRIZ—ELT 5 EI155 5.

c. —CENZTILDORUS—EN S, BEEEESLESEEMHBICE ST 512L, MURAHT
MBZNZE, HRORK DMK URHAENZ SRINHERII K L7220, HEREE SO & & MBI
WEHEHLEE T 5 LBNHRTEDT 5.
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BRI EOBEMOKMAIT/NE D,
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Ecological Studies on the Stand Density Control
in Even-Aged Pure Stand

Takashi Awbo

(Résumé)

The determination of planting density and the practice of thinning are very important
techniques in silviculture, and the quality and the size of produced timber are greatly affected
by the suitability of them.

The planting density and the thinning in stands, in other words, are the problem of stand
density control, for the stand density (the number of trees per unit area) is determined by
them.

In this report, the problems of stand density control under the ecological bases are described.

The reciprocal equations of competition~density effect and yield-density effect were found
by Kira et al. with herbaceous plants, and the possibilities of application of these equations to
woody plants have been recognized.

When the growth factors other than the stand density are equally supplied after a certain
period of growth, the relations between average stem volume (v) or stem volume per ha (V)
and stand density (p) are given by the following equations :

1/v = Ay + B, L e (22)
1V=A+Bp s (23)
where A; and B; are constants determined by growth stage.

These equations were drawn from the total amount of plant materials, and also the
applications to the partial amount of plant materials, i. e. stems, branches, leaves and basal
area etc. have been recognized. The examples of these relations are shown in Fig. 1~3 and
Table 4~6.

Furthermore, assuming that the average height of stand expresses the growth stage or
site condition of stand, and that the stands having similar average height are at the same
growth stage as each other, the various equivalent height curve on the p~v, P~V, p~g (g:
average basal area) and p~G (G : basal area per ha) can be expressed with the reciprocal
equation (See Fig. 4~5, Table 7~14), because the average height is little influenced by the
stand density.

The A and B in the reciprocal equation have the complicated contents as shown in Table
1, but the variation of A or B which was caused by the variation of average height is ap-
proximated to the following equations :

Ar=a  H 21 s 37D

Bi=ay Hb' (38)
where H is the average height of stand, and @, 4, b; and b, are constants. These relations
are shown in Fig. 10~19 and Table 15~24, 28~35.

Further, we have known about the full-density curve, which shows the upper limit of
stand density with regard to arbitrary average stem volume or stem volume per ha. And
these relations were shown in the following equations independent of reciprocal equations :

p=Kp® (33)
V=Kpa-® i (34)

where K and a are constants.
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In 1962, the author showed that the full-density curve was given from the relations of
the equation (22), (37) and (38) by means of using v+B; as the competition index (Rc¢) and
Ry as the minimum competition index in the present stand.

That is,

VR, = Ky'pF1
kl = bl//.(b]. - bl’)
b’
Ky - Br( R .&}—bﬁbrf
ay \1l — Ry a’

By the equation (62), the full-density curve could be related to the reciprocal equation
mathematically. These relations are shown in Table 38.

Furthermore, according to the yield index (Ry) which was shown by the ratio of a certain
stem volume on the same equivalent height curve to the maximum stem volume per ha which
was given by the intersecting point of full-density curve and a certain equivalent height curve,
the equivalent yield index curves are given by the following equations :

Vry = ks PR
k' = b/ (b — b1

b,
=GB (o 1o (- R)R }r—‘»l—/
8 a a’ (A —RpRy

These relations were given in Table 43.

The course of p — v relation in natural thinning can be expressed with the Type IV of C
~D curve. That is

1/p=As+B e (28)
where A and B are constants determined with the full-density curve and initial planting
density.

From the above-mentioned relations, combining the full-density curve, the equivalent height
curve of stem per ha, the equivalent yield index curve, the diameter at breast height calculated
from the reciprocal equation of basal area and the course of natural thinning, the diagrams of
Cryptomeria japonica, Chamaecyparis obtusa, Finus densiflora and Larix leptolepis related to stand
density were figured. The author made it a rule to call this diagram the stand density
control diagram. The local stand density control diagram (Fig. 44~47) is applied to a limited
area, and the general stand density control diagram (Fig. 45~48) is applied to the whole area.
And using this diagram, the stem volume, the diameter at breast height and the yield index
of a stand having arbitrary average height and stand density was assumed.

As it is considered that the relation between stand density and stem volume per ha after
the thinning in the case of removing in order of smaller individual first of all varies on the
same equivalent height curve, stem volume after thinning can be read in the cases of removing
arbitrary tree number of smaller stem volume (See Fig. 51~54).

Supposing that a stand is thinned at 4 meter height, the constants of reciprocal equation
of stem volume at % meter height are A;and Bj, and the stem volume per ha and the tree
number per ha causes the decrease of V;— V3 and p;—p, by thinning, V3, V; and V: (yield by
thinning per ha) are calculated by the following :

Vi=r1/(Asr, + By)
Ve = p3/(A1Ps + By)
Vi=Vi—V,

I



— 152 — WERBRETIR#HE #2105

Using the general stand density control diagram, the author computed the total yield of
the supposed models on stand density control in the case of changing the grade, the interval
and the beginning time of thinning, and the initial planting density in Cryptomeria japonica into
the various grades, and compared them with each other (See Table 56, 57). And the follow-
ing results were obtained, (See Table 58~60, Fig. 58~73) :

a) The yield volume in final cutting increased with higher final stand density, but
average stem volume and diameter at breast height decreased with higher final stand density.

b) The total yield volume (the sum of final and thinning yield) increased with the
higher average yield index in the models of stand density control; in other words, with the
nearer controlled models to the full-density curve. But this tendency is remarkable on the
models in which the average yield index is lower than 0.8~0.85. And in the models higher
than 0.8~0.85, it seems the total yield volume is f)articularly different.

c) On the models of stand density control which were maintained in the same on the
other conditions, total yield of these has a tendency to increase with higher initial planting
density, with nearer management base line of thinning to the full-density curve, with later
beginning time of thinning, with shorter interval of thinning, but to decrease with too late
beginning time of thinning in the case of higher initial planting density.

d) In general, it could be seen that the total yield of models increased with higher initial
planting density, but rate of increase in total yield is too small to be compared with rate of
increase of initial planting density.

e) The efficiency to obtain higher total yield by higher initial planting density is larger
in shorter rotation period than in the longer.

f) In general, if the other conditions were equal, the thinning yield volume increased
with higher initial planting density, with lower yield index after thinning, with later beginning
time of thinning and with shorter interval of thinning.

g) The maximum period of mean growth is affected little by initial planting density, as
the stand after thinning was kept to higher stand density. But in the case of higher initial
planting density, the more the stand is thinned to lower stand density, the faster the maximum
period of mean growth becomes.

The yield index which shows the relative measure of stand density was used for the
management line in the models of stand density control, and the mean yield index of the model
of stand density control was useful to analyze the relation between the model of stand density
control and this total yield.

Also, the yield index in actual stands related closely with the structure elements of stands
and the qualities of produced timber. The amount of leaves per ha increased with the increase
of yield index; however, in the case of yield index larger than 0.8~0.85, the amount of leaves
is nearly constant (See Fig. 74~76). Also, it seems that the relation between the yield index
and the leaf weight ratio (The percentage of leaf weight per ha in each stand to mean leaf
weight per ha in stands which yield index is larger than 0.8) dose not differ among species
(See Fig. 77). The percentage of each part weight to above-ground part weight are related
to the yield index according to growth stage (See Fig. 78~79). The clear length ratio in-
creased with the increase of yield index (See Fig. 80~82). The breast height form-factor
increased with the increase of yield index according to height classes (See Fig. 83). And the
average annual ring number per 1 cm at breast height of stand in the same site class incresed

with the increase of yield index (See Fig. 84).
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Finally, although the stand density control diagram may be used for the guide of stand
density control, simplifing the practice of stand density control in present stands, guide for the
determination of initial planting density (Table 62) and the thinning schedule (Table 63~70) of
Cryptomeria japonica, Chamaecyparis obtusa, Pinus densiflora and Larix leptolepis were prepared
according to the calculation of general stand density control diagrams.



