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The full-density curves and equivalent-height curves on the relation between stand
density (p) and mean stem volume per tree (v) in Cryptomeria japonica and Pinus
densiflora. The diagrams were drawn up mainly using the data of preparation of yield
tables®. The full-density curves show the upper limits of stand density in regard to
arbitrary mean stem volume and are given by following equation.

D= 00 e (4)
where both a’ and % are specific constants presented in Table 1. The equivalent-
height curves are applied the reciprocal equation of density effect!®, i. e.

1
;=AP+B ....................................... (7)

where A and B are constants determined by the mean height in place of growth stages.
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Table 1. @MBICE T2 3/2 TR Rl K: v=~Fp"2 O
Constants in the formulae representing the full-density curve on the relation between

stand density (p) and mean stem volume (v): v=~kp~% (v: m3, p: No./ha).

. *ﬁﬁ . E 1’4 a’ };‘?‘::7—:— z
Species Original data

Cryptomeria japonica (A ¥) 1.527 X 108 1.94 8)
Chamaecyparis obtusa (v 7 ¥) 1.517X10° 1.74 8)
Picea glehnii (7 h ==

. g . ( . . ) } 1.484 X 10° 1.67 21)
Abies sachaliensis (+ F< )
Pinus densiflora (7 5 <) | 4.232Xx 10t 1.59 8) 11)
Pinus strobus 4,686 104 1.66 15)
Pinus monticola 2,489 x 10* 1.55 3)
Larix leptolepis (H 5 <) 1.046 X 104 1.50 6) 8)
Fraxinus mandshurica (v F &%) 5.495X 10% 1.64 22)
Betula spp. "

(55 hvote Bl hvsSew B4 59 1.144X 10 1.50 20) 23)
Castanopsis cuspidata (1) 2.416X10% 1.53 18)

*  STAHELINI®Z L %,



— 4 — HRERBSMRABE F 1545

BWRE LD, —IRICATHRTREAFIK X 0 2 VIRVILABE TEFHEh, KSOKETE D2 TH
RIC X DBEEFE T 2{TRoTV 3,

Fig. 1 WRLAX 5 L FERHRCETIRAEER—FTROY T INE, HEOHMERTIOL
T, “MAEEORHENR" OREEX TR D, RBETIILME “EiR” S 2T 32—1
DD —EDLABECE UKRSSBRAL 5 2RROBME, 55V R—EOHRMRICBE L THIB3MRREL
S LREDIAKREERREELT IDOTHE,D, BEOKSOEFRENL LW OILAREE TfTivbh

T 502 R T 5 - DI RHEBRII R R b DTH 5,

F 7/ Fig. 1 RARZWD WA WA IRIIHD, WAWALRD K\ E IR TE WSS IRk O3
BAELTREINTV 22, 0L dEOBEHEL TV LD 282 TRkihif & ST OR3ES
b, THIRFHERMRY 1T, FEHWEAREEZTTI0LELOND,

WEFT O AALILDOUTERY OIAERE & FHRMROBRERC XS LRI L TS5 &, LOFKE
BRIV DR & IIETE TR Sh, SHEDSEVEELDIOTRVX S TH D,

2. TEHHER

Fig. 1 icid, WFEHPOFho/ k5, FHlE2m ILich% S brkic, THESLAEE X2
THERSFHZ LB TKIsL, PORBCIHEBANTRAL > 2b0L LTFHBREAVT £
DORGFOEBERED D VIEIHEBICE Db EVKIDOREZIEDLLE S LTHDDTHD, HAL M,
ZOMDEFFHENED TS, F—FHBEL D ORSE, BEDRMEL EFNERSORES 2D
LbT 3 2EBVTRI—EEFRME L MRT 5D TH5, FA—FObtEeR—4EBTRBEELD L, F—
EHBEC R BIKREE & FHBRMROBRE, BEBEPHRRNCI>OTREATE, IABEELEHVIE
EFERMRINE . & TRBSBESROEHNZ HTIIDT,

F—4BEREOFSEEE (w) & BEAHEED D OfEEEK (o) L OBMGRE Kira 551

W=RP™E  cerreeenerie e (5)
THRLI, b a BEHBRBZLCERDZERT, a3 025 1 2 TELT 55, BENRDOS L b
WEBER TR ¢=0 T

&y, A—ABTEBTIBEHRIT (5) ROBRFHARODL LI HEHHL, (V) ROBEBRLDOHD
bhvEEfc a5,

(5), (5) REFRBRIGITRD SNz O THAEENHROBRER LT TV 205, LD w DK
A% logistic IR THOOINB T LR ERMIREL T w & p OREHER

TREND C L SHNozAKI 513 KO CHERMICE M, A, BIEFHBRIT X2 THE 2 HET,
FHRLEIND ORI EDT, EHFTEICTEEDTIAROMBRTRTIENTE S, -

3/2 RAROBF4 L FHRIC w b D ITFHBRME () 2V THIEEEBIfRs (5) (6) Ricow
THILT 553%, 22T, EESREEELCANTERR ZAV ., Lo T Fig. 1 KR LASF

* w )l v TRLFAUERRIEAED RV, i xE (5) ROPE v TIRINE—E (e=10KE) T
EREBHEVES ThD,



REBEENREZECLCHMBIETH (RA) — 5 —

BEERTERL TR
T =ApPFB e, (7)
TREND DI TH %, A, BREHEECI>TELT2HEE LD, TOREMREOHEITRD
X5 LT 2%k, B EREENCE W, ThThOEEHEC OV TOFEKRR iR L $hdge o
ZERD v, HEVEDE—ED p AT v &, TG L O OBREMNEERE LT, HiEihigt
D, BB —ED p THTDH v 2Rkdle, ZhHDEE HAEbED T LITX2>T HEHIIRE 5%,
TS5 LTHRDIFTFMEROBEEEL, FHUBENPAE LB IEE, HICFEhE 20 m 2T LR
{EBE5THD, CHRRFOEERTRT TN ORSDBEORIBVLRELOTVEZ &R, i1
ERRVELA DT B LR ENERL TV EE L LIS,

3. BRMBMEETFIOHERE

EROXSICUT, ke, BEEEDRBLAN LS THMEREZEIEDELIZERED
T, WE0H5W HUABECH T 2BRMEAROEARE, AL, WBEEXKANTCH ZEMNTE
b, 2ED, FIEEEE DI OTHA, K2 ILEERAL TV DI T, TNLhOSEFH/ERICENE
FTHERMOI/NIHALD L TERL TV 5, FC, FEEDHAIC 1) % bhish & i E OBtz v
SFIBERIIRBRIC R E» 2 0h, Fig 113, H5HECKT 555 5 ABERZEARLBEDOTY
e REAROBERRIC K5,

WE ha HIVEBRMRATE V L5

ThdHH (7) ReEEDHLDD L,
V=p/(Ap+B)  woreerereesresssssininsisisisessesinenns (9)
7D, FRHEEROTE A, B 2, K ORERME V i3 p O ETHBECRDLN T,

Fig. 21213, W OBRMIED/NL B b 02 LIRS ED, BEKRD o & v OREFERL 285
ZOHBED p~v BWRIE, FEMROFBI—I I TR SEHMER Lo ELERD, HkicxoT
&, PMEAPOEONEOBREBTHE05, Fig. 2 0 X 5 LRFIMEKANE o~ BRZ R —FFH
AR EOE(LEAFIRU TAHTL 5 WA Z T L TV 5,

Z ORI, BEEC/MEERY SR Th, —RCHKTITRbN TV 2 REORE 2 TD, Xk
LREVWTRILT S X 5T, BREOMKEALZBRITL TH5 LBTO B EHtktd C BRI TD, @HRe
LTREBEBRIND XS TH S, Tk, ZORRTHENMHZEOEAREOHBEBEIRBMOKBL & BT
LBRSHTDEVS Zehb, BERMCHIEHTELXS>THD (TR - R, RER).

EROX S wBREERT 5 L BIRINELETE 5, VWEFHBE b m THEMS TR, MR
FED p1—02 KO OMEEM Vi-Ve WL EL, b OLEOEFHBE RO 4, By T
H5LT5E (9) X

* EKA BIXROXS T HESISICHEBICkDONBW, kkthigo B-pt. (Base point)—
BRAR O WX EL i = DU MBI 0—-1 122k 5%, £OARD 1/2 1285 m—%KD, £DHED
FEtE% (pp vB) ET 5 &,

1 1
2vppp ’ B 2vp




— 6 — WERBSVRARE H1M5

100 500 1000 P (o) 5000

Fig. 2 /MEGH2 BIETRE LB E OBRFARDYAEE (o) & Pt () ok

The changes of the relation between stand density (p) and mean stem volume
(v) of remained trees in the cases of removing in order of smaller individual.
The p~wv relations vary on the same C-D (competition-density) curve basedon
the reciprocal equation. This phenomenon may be proved from the fact that the
frequency curve of stem volume is apt to form L-shaped distribution (SHINozAKI
et al. unpublished).

I: AR5 = &, Stands of Cryptomeria j. in IBARAKI district®.

A: X H R ¥, Stands of Cryptomeria j. in AMAGI district®.
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Table 2. STHRERRNHBERBETT (KB X &
Schedules of stand density control at IMAICHI experimental plot.

A A 5 1% 11 A % Rtk BIAE HCACE:S Mok =
Planting Main crop Age of the Thinning Thinning
number number first thinning times ratio
(No./ha) (No./ha) (4 yr.) (%

A/ 1,500 i3 il % Non-thinning
A i3 i X Non-thinning
B, 1,100 14 3 27
B, 3,000 1,100 21 2 37
C, 1,700 14 3 16
C, 1,700 21 2 20
D #& [ tX  Non-thinning
E, 1,100 14 3 40
E, 6,000 1,100 21 2 51
F, 1,700 14 3 30
F, 1,700 21 2 39
G 8 il % Non-thinning
H 10,000 1,100 14 3 ' 47
I 1,700 14 3 39
e R 35 4R

Remark: Final cutting; 35years old
Expected mean height: 14 years old — 8m
21 years old — 11 m
28 years old — 14 m
35 years old — 17 m
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The full-density curve and equivalent-height

curves on the relation between stand density
(p) and mean stem volume (v) of Cryptomeria
japonica in KITAKANTO-ABUKUMA district.
—See the explanations of Fig. 1. The full-

density curve was the same as shown in Table 1.
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The p~v diagram and courses of
several models at IMAICHI stand density
control experiment plot. This diagram

was the necessary part excerpted from
Fig. 3, according to the design of ex-

periment shown in the Table 2. Broken
lined parts show the p~wv relations
caused by natural thinning.—rf. Fig. 5.
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Fig. 5 o~v BRIC 1) % BRI IRB O
The examples of natural thinning on the relation between stand density (p) and
mean stem volume (v) in artificially unthinned stands. The left picture show
o~uv relations on young stands of Pinus densiflora’® and the right one on Pinus

strobus'®, The solid lines express the full-density curves explained in Fig. 1.

The broken lines show the changes of p~wv re_lations before reaching to the

full-density curve. It seems that the broken lined parts are given by following

equation.
%: Av+B

where A and B are constants and are decided so that the curve may osculate
the full-density curve (Type VI of C-D curve by SHiNozak! et al.l®),

COXSREODL LI, BMBINESY 4 OEFARCOVTEIBETHRRAE B OFEICEOTH
SELZEER, Table 3 0 X 5 RINETFHEIE 707,

ZORRPDIT, WOEOITELXDZENTE D,

L fRAERHRRIE, REC BT A AREBENEVIZTERE L,

2. Lo TEMKD 4 EF VTR, EEAEIESVITEE, KPEEREDLE L, KM k& <k
B, L, REACIEMRCEREL TV AR5, ERAKIC 22 b b FRIOSIARKIMBLEL
{73,

3. ZOEFAFHECAVAHRIIOMEICEVTIE, F—fEfkAikcir, EMko® 7 LM fRic
BWTh, BEETLOLETFLOEMKAT E R L TIMITIE 15,

4. [F—fEEAL, F—EE&Ehcd, MRBEERSEVISERRATHRIKE K%,

5. F—mE#AE, F—-RXEKTE, RPERKSEEVIEEERREAFHIAE V.



— 10 — MEERBLMIR MY 5154 5

Table 3. SMHRTHAMNBIMINETA GUERRGNIE 2 RS
Pre-estimations of stem volume yields at IMAICHI experimental plot

(Schedules of stand density control are shown in Table 2).

¢ Thinni . 5
il X innings + i & 2}
14 ' 21 28 =t Mzin crop Total yield
(%, yr.) (%, yr.) (4§, yr.) Sum
A’ — — — — 1,400 1,400
s A — — — — 2,460 2,460
3 B, 750 550 400 1,700 1,100 2,800
Z B, — 1,000 620 1,620 1,090 2,710
8 C, 380 320 270 970 1,720 2,690
B C, — 530 410 940 1,700 2,640
Yt
=]
5 D — — — — 3,820 3,820
'g E, 2,110 1,220 720 4,050 1,100 5,150
=2 E, — 2,530 1,180 3,710 1,110 4,820
- F. 1,570 1,040 700 3,310 1,680 4,990
= F, — 1,880 1,080 2,960 1,720 4,680
G — — — — 4,210 4,210
Wi
< H 3,850 1,900 970 6,720 1,080 7,800
I 3,030 1,760 1,030 5,820 1,710 7,530
A’ — — — — 445 | 445
A — — — — 529 529
S B, 17 27 40 84 405 489
) B, — 39 57 9% 403 499
o C, 8 12 17 37 478 515
g C, — 18 25 43 476 519
°
; D — — — — 581 581
o E, 26 42 64 132 405 537
@ E, — 55 89 144 406 560
& F, 17 28 40 85 475 560
T F, — 35 55 %0 478 568
& G — — — — 590 590
H 29 52 80 161 402 563
1 20 34 53 107 477 584
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REFIT G KT RBERS AR 8 11 %5, REAN S R F ik IR PRGN T OB T — 2 (i
W ATF) &, BEF 36 FREREARE K EEMEITHEE BRSO W WET — 2 3 X0 ANMOBERINRE
OBMEOFRERKEL LT, Fig. 1, 30k57%
p~v ORIREIMLE D 2 Fito>n T &,
Fig. 6 Ll %,

b Dt dhRt Table 1 it/ L2 FH A ¥—
Db oE M,

FMHE TIE, AXOREDHFLBE A T
T TORHPIZDATY, YT LY, TYRE,

KYRAX, TH, ¥9F, )F, ¥YAF, FH
=&, ¥V, ¥=7F, P ¥<LEOMESIE
FhTvs, Lal, ZORERSHEER»S
W, RSIAREEHORKIE D7 # 23, HoK
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DHRCONT, SMEEEALTRITLS 57 500 1000 P(ﬁf%" 10000
REMEARTRL TV 5,

FEBBTROVS T, ML sy ThE | o JOTR RS o BRI AR

A, T TTREFLE ST, AL oz The full-density curve and equivalent-height
CREETEIbETCERLTVWSLDLTRMEL curves on the p~wv relation of Cryptomeria
japonica in KYUSHU district.—See the explana-

SR tions of Fig. 1. The full-density curve was
#z7, Fig. 6 LU BREZHAVT, BESE the same as shown in Table 1. The broken

. T . lines express the management base lines of
bR & TR ORIRE BT S, F—HiEic density control models.

3T 5 EHEE O E 3 FS L TR K (planting-density) m%:: egeigllznt
BERATIEDI LB, LBOKMIES /A~ TR model 1 3,000/ka 302
model II 5,000/ ha 509,

BEIERITE 52 &bt THIZOWTHE model TII 7,000/ha 7004

LIS s EnD FETH S, WE HifL The management base lines show with relative
P ; . R density (p,) which is defined the ratio of a
BEILOWT, hWiE s — k&5 g .
EOHRIZOVT, 3 ODEE S — T O stand density to the full-density read on the
L EEEEERRICT 5L Fig.7T0x5ickhd, o same equivalent-height curve.
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. A, ox>nFRIcIoT, Fig 6 oSTLBENL
he> ///':::Z' BOMBIIC KT, HHLEOKME L THBT L
20 //7 BTED,
V. A// T, p~v DEFRIENT, RFDH 3 EDILK
15 -
///'/’ B, 0k ST RO Lo
0 J / EELOL, METESOREOEEL, TOH
/57' / 52 F—TAiE L b +H7HE (full-density)
/

OHRGOEBELDOLEZESFRTHLDLILDOEE
Stard age HEE (o) EESETEE, TR SEEHE

0 2 30 0 0 EWHEOHE—EOMNEEDSEELC LTk
Fig. 7 A2 ¥ SERIOME & FBE €, vobiStliBicHd L Th b —S0BE, i

2z (H A
() PRk (b 05 E) Db, THRBEI I T —E OB R R T
ATN—=F: X777, (V5% N, 7%
bAY, EJF RYF, XAF) CORBRDOND,
BIN—7: TYRE, &VAX, Th, (5 KEORER, —BCHHERRE D280 S #
cyiij;j;;’¥7y§’}ﬁv) ETfikbh Tz i1 Fig. 1 22563 BSH»T
The relations between stand age and mean BBV, WCTEY, FMHCECEZORE 5K
height (%) on each cultivar-group of Crypto- ISR EE L\, LD THARBEIHL
meria japonica in KYUSHU district (the best .
site). In KYUSHU district, there are many T WCHo—EOHETERT DEEITRIND
cultivars of Cryptomeria j., but they may be 1 (@fChH 528, FOEKCHTBED—ELiEs
divided into three groups from the viewpoint . e
of height growth. WHTHE, TOMBVICANERLY T L1338
A group: Yabukuguri (Urasebaru, Kumo- SEFBEEVZE S,
tooshi, Hinode, Kiura, Yaichi)

B group: Ayasugi, Honsugi, Aka (Naga- BTORER % o~v ORI LTHEILT
eda, Kljll'l, Yamaguchi, Toyama) LBE, FE /Zug@i) @bgﬁﬂﬁfg—i@ﬁ‘&‘:ﬁb‘
C group: Measa ( ): scarce date

APREBTIEOTVWE X ST, ¥, Witk 52%
LEMPERIN TS0, ZLALRDLNIE,

% T TN 30%, 509, 70% v OFRFBERT, MBARESENLh ha H7cb 3,000 4%, 5,000
&, 7,0004&0 3EFNVEE 2, TOETAVOKKEE, Fig 6 W TRLAX S KRB LRS,

Wic, FMRILTFRE 8m oL X ITHIIAL, DMETFHME 2m REZ LTS bo & Lic, ST
ERE, EHiE (MORK) OREDYASBSERMASTHALTT S, ROFHEE 2m Hmo
L E OB O ARBENERAREE VS 2 LT 5, LESDT, ZOENEIKRAL WS Z &2
5,

PDEDXSZLT, £FAJLRESTHBER EOER, X BIMAREERRD, FRbOFREBEC
IO THBZEE LT, %, TOFEIEOME 22m £ TROWTTRY, FEBRAEERERIO
BRZEB2d00LE L, HERLELELCVNTWEY,, &5 LT Table4 0 X 5 RIRETFRENTE
HH 5,

¥, T Fig. 7 0H» S, thThOEHHEIGET 2 O LERERE A/ L — 7T LT
R EOBBECDOVTDRIFME e COMI—EOERELTHRLADDOTHSA, Higuc kb,



Table 4, JuMHLTH & ¥4 02 BC0F G2 W i ks
The tentative yield tables of Cryptomeria japonica in KYUSHU district, respected the mean height as the variable.

Model I Model I Model II
Bk Lt
00 3,000 5,000 7,000 Stand age (yr.)
or 30 50 70 (ilLl B J:)
The best site
M+T M T M+T M T M+T M T
h Y . Y Y
0 Vie | V]|V 0 V©|oe Vi9iel|V p V©|oe VI iel|V A B C
8 3000 193| 2259 173] 741 20 193 5000| 225| 3765| 208| 1235 17 225 7000| 242| 5271| 228| 1729 14 242 9 10 13
10 2259 258| 1768 234 491 24 278| 3765 302| 2947 282 818 20 319| 5271| 326[ 4126| 309| 1145 17, 340 11 13 16
12 1768| 323| 1442 298/ 326 25 367| 2947| 379| 2403 358| 544 21 416 4126] 410| 3364| 392| 762 18 441 14 15 19
14 1442 390| 1188| 361 254 29| 459| 2403| 458| 1981| 434] 422 24 516| 3364| 495 2773| 475 591 20 544 16 18 22
16 1188| 464| 1033 439 155 25 562| 1981| 548| 1721 527| 260 21 630 2773| 594 2409 576| 364 18] 663 19 22 26
18 1033| 534 890 504 143 30 657 1721 627| 1484 602 237 25 730| 2409| 677| 2078 656| 331 21 764 22 26 31
20 890| 612 782 582 108 30, 765| 1484 720| 1304 695 180 25 848| 2078 779| 1826| 758| 252 21 887 25 30 37
22 782 693 698 663 84 30| 876 1304| 816| 1163] 790 141 26 969| 1826| 883| 1628 861| 198 22| 1012 29 37 45
' o A.B.C: }sis/n—-7
B | SRR — % W LI | e T
Note| For inaccessible forests, For general use. For accessible forests, short rotation. s Z
long rotation %l}lt:}g@r-g;;)up
° ct. kg,
00t (A%, Planting number (No./Aq) M+T: kRl ARAR Total standing crop
o0 FAATEEEE  Relative density (%) o SEAKA$ Tree number (No./ha)
h: E¥HE  Mean height (m) V: # #f #% Stem volume (m3/ha)
M: == #k K Main crops Y: f2UNfEERE Total stem yield (m3/ha)
T: @ #& & Thinnings

HBHY

(¥Y) L BMEHE L T2 R
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BT XD, DDV K DT, FHE &M OBFEALE LI, ZoMETE2EEHL-DT,
HHWOBRIERE T2 2 MR TES,

ZOREBRITTHE, PHEE2m TEFAL EEFALMTIE, A%kDS 1309 B CHAINFE S 159, 16 L
WHZ EITRD, B, EFTALIOFEEE 22m L, EFAMO 20m Tk 13 HRIERIZITIEHEL V-5
5, OBRTWSubIE, AV r—JofEERvhuE4 4, Cra— 7ok biE 8 4 ok lEiE
A5, BWGHEEEECTERL S 2 EEEZTRL TV 5, 51T, A/ L—7ORBETEF LN OEMEIT
Teol B, BETHONLBINEELZHT50IL, Cr/L—FTORMTEFL ] OFHE{THS 25
LASFEVFELLEDITTH D,

L, TTTHEETNRER, BELTVEEES, Wby s ALRMETE O THRMBE TRV E
WAL ETHD, BEEFMI/LS L, FHRMBEIL/NCED, IMHEKOERDTHDZ L 2EZITAN
TRFNEE S\,

EFA ] OEEIE, BITORANE A XORERIGENSDTHE, EFAMICL BR5S L EDNFE
HRPLEVEOT0S, TFANEEFNME TRIERICISE Y RS WERLV D, TOHILARE
BEMRWTCDICEAMBR K E VRIS EZE 2 iC v, A BAEIS ) OMBiERE L, Fhkd
NLEAMEORE VDR, —HCV O TEELVIEDKRETHEH 5, ZD3D2DEFLDSHT
i3, EFAIBEZOEMCGENDIDEVWZ L 5% Lo T, EFA02— AL 5L, EFAL1EE
AREAZNTR L LCHRILE, =7 A M3LBFIATAER BILAOIERE V5 Z B TESH Lk,

6. SEMNEPERRMOREILICEET 2HER - AIMHE X F TR

HEFA 37T DD, 1RALD X 5 I BT « MERMFOHKF TEIEEIh TV 5,

Z OB, (RO SHMEREBEE LT FAMMELIMELHORIFRE ZHTHY, #BIC
XBHERIEY, HIEZFFRSDDT, AMUEFTRAFZOWVT, 7E LAY, Y727 7Y, 75w,
TH, RTV, NFAFTVDO6REEAVD T LILEDTV B, HiKkARE e H7cb 2,500 &, 5,000
D2 LEHEL, KLV ELRDLNTVEDT, ZhIEDHEKNL R EMELIHRDOL 5
IHEERACTRAIEL TR,

FT6MNED>D, 7E LAY, YF2 7Y, v AD3 L, Fig. 7oA —FT, T A,
FTV, NFAFTDIMEIB SN~ FICAB T EBTEIN, UM OBIFRE TS THERETR
ST LEaFEx, HibE EHBEOEGRE Tabled ® A, B/ L~ 7040 FDF E A\ 7o, 31130 4
“CA 7N~ 7T 22m, B/ A —7TiE 20m BFESND,

DL, ARBEMEIELEMT Tabld =7 LMD LB ) OMEXIEE 50% %M, HETEHIETERE 2m
ZETIR2~3ET 212y, HEOMKINEDL b2k 50T, 5,000 KX TEFHkE8, 12, 16m
DL EDF3ME, 2,500 AR TEMmpLELIREL, KUAKIAEL IR KRDXS5CELX, £
T2, BRBEC VTR ko (11) RoOBGEEMAV, UEoBEE p~v BRAKTHRT & Fig.8 0k
5B, B, COROERERERNL Fig.6 030 LFAKTH S, £OXRMEIE L, FHlFHHic
XoTRo AR FICLTRT L Table 5 L 75,

* RO FRE EERC X0 THE 4 OXE T V2 fE U TR & I OB tR A MET L7csd (REATH
$h, 34,1963), BAIEAHI- D, BARDI ) OBREHEL T, M EEOLERRENS LWL > THD,



HEBENREEC LABMBETR (RA)

Fig. 8 po~v BREZ AV 7z ZEEHREERO
Bl Ll s = ¥ 6 fiEE)

The examples of arranging the schedules of
stand density control with p~wv diagram. In
KYUSHU district, planting densities (po: 2,500,
5,000/ha) and the age of final cutting (30 years
©old, A and B cultivar-groups are expected 22 m
and 20m in mean height respectively at the
best sité) were planed with six cultivars of
Then, the schedules of
stand density control were arranged as the

Cryptomeria japonica.

diagram to produce greater stem volume per
ha in greater individual size as much as
possible.—rf. Table 5.

“Table 5.

— 15 —

_I\g
l
N
\\\
| |
Ty | \
01— ™
T N I
005 \! .
B \
3 W \
"\
500 1000 10000

5000
P ("/ha)

“EERAVEIAE B ORI BT B RBR” SUMIETS R FRASEESR

The tentative plans of schedules of stand density control, when the planting density and
the age of final cutting were planded with Crypiomeria japonica in KYUSHU district.

Cultivar-group, Aka « Kijin - Haraigawa.

. p0=5,000 po=2,500 dihna fge
iicls p——— = | HR& " W& | O
Mean p fil 115(‘. Al _Flﬂ *® & Post- il £ | i X &7 Post- A E
hi;%,;lt re-thinning innings thinning Pre-thinning | Thinnings thinning |The best site
0 14 P v o v o v P |4 I3 14 A B
8 4550 219 | 1350 22 | 3200 197 | 2400 177 9 10
10 3100 286 2300 260 11 13
12 2950 379 ‘ 900 39 | 2050 340 | 2250 351 14 15
14 2020 436 2200 447 | 620 44 | 1580 | 403 16 18
16 1980 548 440 39 | 1540 509 | 1540 509 19 22
18 1510 605 1510 605 22 26
20 1480 720 | 1480 720 25 30
22 1430 \ 835 | 1430 835 29
po: FEFAY Planting number (No./ha)
o: sSAZ% Tree number (No./ha)
V: & # # Stem volume (m3/ha)
A: GBS —F, JELFL XTI TY « 75 w30,
Cultivar-group, Kumotooshi « Yabukuguri - Urasebaru.
B: RIS N—F, THeFTV ensA4H57,
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H & N =

BEDOTFHIE VS &, FEHRDTALVWE ERZERDNS, Kikitk\TiE, ToBMEDDL SN
MWER, BBEL OO ERBSEHCHELEOTWT, SFLIFUES ) CEELRVLDTHS S,

LAL, ZZTRBEEETICH» 2T 5EHETOSAEE & @b 4EOEAMZ AV, SIATER
AL LT SMIEZERL T, BRI WIETFRIZTL S FRERTRL TH, L, BREDX
AT BMBELVSTEDHZTO FUITHST, HOSE TOMERF TRRT T ERSRRELT
Vb,

TOHETHE, —CHOPIUABEEOHOWLIATRMEZRRT S LANTE, AEEHEIC L
BOTIETFENID B 5 A, BERWARBKEROBRBTZ 5, i, WHEEFROFHE L TH+H
FIFcE5L0LBEbND,

fofl, HbL, RRER, SOWIRARETD, FHBECIOTREARLD®SH LTS HELSTILLD
ZUEERE T OUERD S0 LIy,
 ESEEEEMABEC I O TEERI TR LT AvEvbR TV 505, MAEEMBEL LT

HENs TRV T, FEbE2 o TETRE XS 5bT 2 LT L TR TRES5 5,
Fi, MO ORIFTNEERHL, RLUTHBIZ IO TRDBERELDTIERL, ZOMSROEROK X
SLGELTEDLNERETH Db, FHBIEE D2 THIBRIFTNERK 2D, MkoXkiEr 3
BOREYART & TH S, '

bbHA, TR LATER R, $HBLBRFAEZMATHELLFINELLRVIDTH S,
LRI, APEEOHEUE L 70 s N ERTI N ERLEEN L DO TH D, EfFEIRICESETOAR
HIEORI D 5 HHRT DCRBERBTRL T 5, ZhbOWEDIDOMEBIREL RTIILAR LA
Vs, BEOBRBETHIL Ty SHEAEAWT, MABREORMBE L U TNETRFEEREZRRLAZLA
WwWThH5,

E:2 #

HRLOHBSFEEMNRAT, EREMERAVTRWE IR, LOHOMEICL D ORI, K
A, H25VAAREEDOBRMIIT D, FEGBRIRILT 2 2 EB30)DDT, ZOHESFEED
FREAV DRSO BINE FEEOMEL R LI,

B D —EOFHHRMBORGTBRIFL 5 DRABELHAZHE—Filbii e, A—4HREEEHE
LOEFEBEREE 2N EDREDI LT LDT, HOPLAFTEME2EANAEE & stk
OEARBTE LS (Fig. 1),

EPHBERIIEENREOTERRE HTIIDIOT, WSMEV LITAKE o OBIRIX

V=p/(Ap+B)
TREN, WA BEZRDEZETIOT o 26V OHENTETD S,

Fio, /MBS SRR 56, £ OERAFEEOFEBRAEL L SLARBE OB (Ro3F—EERRR LOZE
fbeizdoT (Fig. 2), TR HIRITEROFE®RME L IABEOBRY [F—8 FbiEi LoZEb
EThiE, ERORD p K ERELSIET, MRS ICERKCI>THrh 5 BMBEESFHHETE
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b, TOXSHETHIKE, R OWTHE TRMBELZRDS 5,
ZOXSEFEFECEOT, SHORAFRBEHRLEARIMOFET (Table 2) i L7:2532C, ERMK
A3 E&TFHAILA (Fig. 3, 4, Table 3),

WISHIF 2 FIT oW T FROFEIC X 2T, EHERAKE AREERRELEX WP -FEO3E
OHE TR Z P @2 ZRIC L TEEL L, T OERTIE HhL, Mz 2kmicEx i (Fig. 6,7,
Table 4),

EHIEEMEF AMERCHAV5R S 6 RBDORFITOWT, ZORFHLAKERRS OME L]
EFU%RL (Fig. 8, Table 5),
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The Pre-estimating of Stem Yield based on the Competition-Density Effect.
Yoshiya TADAKI

(Résumé)

The competition-density effect was found by Kira et al.513 with herbaceous plants, and
possibilities of its application to woody plants has been recognized.

This being so, the author introduced the tentative plan of pre-estimating the stem volume
yield in even-aged stands based on the rules of competition-density effect.

The full-density curve (natural thinning curve) on mean stem volume, which shows the
upper limit of stand density in regard to arbitrary mean stem volume, is expressed by the
following general equation.

v=~kp~%
where v and p denote the mean stem volume per tree and the stand density respectively.
Both a’ and %’ are specific constants, the former usually taking the value 3/2~4/2 (Table 1).

When growth factors other than stand density are equally supplied, after a certain period
of growth, the relation between mean stem volume (v) and staﬁd density (p) is given by the
reciprocal equation of density effect.!®

. v=1/(Ap+B)
where A and B are constants determined by the growth stage.

Here, assuming that the mean height of stand expresses the growth stage or conditions
of stand, and that stands having uniform mean height are assumed on the same growth stage,
equivalent-height curves on the p~uv relation expressed with the reciprocal equation can be
employed in place of C-D (competition-density) curves.

Then, combining the full-density curve and equivalent-height curves, the diagram of stem
volume related to stand density in all cases is made up (Fig. 1). And using this diagram,
or in other words, under the rules of competition-density effect, stem volume of a stand having
arbitrary mean height and stand density can be calculated.

As the relation between stand density and mean stem volume after thinning in the case
of removing in the order of smaller individual varies on the same C-D curve based on the
reciprocal equation (Fig. 2), stem volume of a stand after thinning can be calculated in some
cases of removing arbitrary per cent of tree number in order of smaller stem volume.

Supposing that a stand is thinned at &, m height, constants of the reciprocal equation are

A and B; at h, m height, and stem volume and tree number are reduced V;—V; per ka and
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p1—p2 per ha by thinning, Vi, V, and V, (yield by thinning per /a) are shown by the following:
Vi= p1/(Azp1+Bs)
Vo= pas/ (Azp2+B;)
V,=V,—V,

Some examples using this method are presented below.

At IMAICHI stand density control experiment plot (north part of KANTO district), the ex-
periment with Sugi (Cryptomeria japonica) was designed as Table 2. The p~w relation in this
district and p~wv diagram in this plot with the courses of density control on several models
were shown in Fig. 3 and Fig. 4 respectively. The pre-estimates of stem volume yield with
the method mentioned above are tabulated in Table 3.

The results were as follows: the yield in the final cutting was increased when the final
stand density was higher: the total yield i. e. sum of final and intermediate (by thinning)
yield was increased with fewer thinning times on the models of the same planting- and final-
density, with higher final-density on the models of the same planting-density and thinning
times, and with higher planting-density on the models of the same final-density and thinning
times. But on the total yield, in the range of this design of experiment, differences among
models having the same planting-density may be said to be less remarkable.

In KYUSHU district, p~w relation of Sugi was shown in Fig. 6. On this diagram, three-
coursed density control were settled, i. e. planting-density of 3,000, 5,000 and 7,000 per 4#a and
management base line of 30, 50 and 70 per cent of relative density respectively, defined as the
ratio of a stand density to the full-density read on the same equivalent-height curve. And
according to the pre-estimating method mentioned above, yield tables of low, medium, and
high density control were prepared, in which the mean height of stands was taken as the single
variable, and the site, the stand age, and the cultivar were understood to be represented with
the mean height (Table 4).

Moreover, when the planting-density and the age of final cutting are planned, using p~v
diagram, the schedule of stand density control can be decided beforehand. On six cultivars
of Sugi in KYUSHU district, which were employed to make up model stand in a short cutting
period, its tentative plans of stand density control and pre-estimates of stem yield were
presented (Fig. 8, Table 5).

This pre-estimating method herein mentioned, can be applied not only for pre-estimating
the stem yield, but also for arranging the schedule of density control numerically and preparing
the yield table. It goes without saying that this method must be further discussed and
improved in the future.



