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%ﬂ%ﬁﬁﬁe%ictmkﬁ%ﬁ%t;mtﬁﬁ%%%%%ﬁﬁimkiﬁ«ﬁmé
N, BETRFENEMD ) BN 1/4i1chH725#150 F ha AT E %X > Twb, La Lk
FHkrE LT, —FHERICL 2 B BEAEIGENR>IT e b2, Br2 i RAERAREN
BEL, S{OTEBMEMRMEEL TS, P FoVRAECBITARENTENEETH 2
7, MRELZITRTC, FLEFHMCB TR RIEL, B BEEL 251 %0,
INLNEZAMT2—FREL TEZ LN THERIC L 2EKT, —RicERICES
RBHRIIKE LDV DD, FLMMERICLBERE 2505 HED I - BE L HERANE
B2 )avtu—nTahlv ) #MEHEL WHBIrREIN TS, #ZTEHRETR, 2
DERFELHEBRANRIZTHB LRI T 520, EEBKANERINZ T FoVoREZ
BEBRGRICOWTRAER2TT L 72 TL TR LIEHFIRBTICOWTETRF 2T - 72,

PENRE LS, GERERETHE S/ OE HEEHR (LT S/MUEEHKE ¥
B)zHY, 1933 FICHERENHRFTH D, FEIT 198555 A & 1990 F5 BiciTie v, &=
DEDEEIDETH 545, TN 52 F4, 5T EFENEOKRICH22,

I WEB:WESE

i) XN

BRI, dbi 420407, R 14136 B L, REWRIZWN 2740ha TH B, BEEIZ
5~90m T, MEIBBULRFELERREL 2L, MERXS -8R kLED kKLRHSIcE
KT, ZLENVERZ5~10cm L BHTHL,
TBEHIH T L,

SREBIEFHH»BETH ), FFHREI
6.5°C, FRKEIZ# 1450mm TH 3, EEE
i, B2 0HEKI$59.9, I oz —
31.6 T, XPCRBVLBERHIHEZ Y, 72
MEICHRRELEL, BREXRELZHBEL 4o

Tomakomai Experiment Forest

T3,

FONEYH 138 IR AR & B R ORAT
FIchdd, X+, vF%, ¥FIE Study area
REDLEESEET AR E L 5T B, \'

FEMKSIZ, BEHRN 03K IAEEL
(Fig. 1), SEBHEIC L) LEERRKE &
ERAERT 2 BTRIT L 2R T, Fig. 1. Location of the investigated stand
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MR HERCHEEERIT AR LVICHL v, BELROEMIE 2.26ha Th - 22%, —HEKRE
1981 FiICBEZ 2T, BAER/NERICERET A2 e k> T3, $72 1985 FOREHRICAE
& DER L 2HEBROBRRSIT LN TV, RERNDKESPRERIIFHATH 5,

i) MEHE

FEIL, 1985 £12 25 mXI0m DAKRE2BRE LT L > T3, 1985 FNMETIE, b F
=V L EER 4 cm DL Lo REH AR E L, LR, B, WEESE, EHTH, HEEZ R
FE L7, 1990 ENPEIZ, MK F>ox) 7L, WBEIREE Foy tMEEZE4L cm Ll LD
LERMOWME, WRESR £HTH, BERZMELZ, S5ICSEOHETIHETORE
PHREHED ETRIEL 2, TRHIBERERD L0, WEEELNEERL, Y70
fAtEH AL 2 MBE 25 L) I TEELBURRLZ, ZNLRERTEERLREL 2%, 1
mDGIicTT, B, B, EoLBEREZRDL, BV 7ABERICOWTIRBATARL
AN -7NT, ERBICHLRBRIVELAR T -2, BEEK» LIIMEELERDHE 1S
REHNOY > 7 NE2LRTOBLAY), ERERFEEL 2, 5T 7VEKRD S LD 6
Btk & & SRS & CBEERZ L E N LIRS D048 8 Btk2 L AR L RELL, BEAAT
ko7,

1985 I EERIN AT L bk - o t, FEEKNMR EKEE DT> TWEDT, 46
DWMET— 5 L REL72¥ER, 167 EE&P 158 BRI BHTE, T—F L HEBETHZ LTS
720

I & R

i) KSOHRR
1985 4 & 1990 E£FEREOMITE Table 1 iZRL 72, HEHLBENTEEIT 9000 4/ha TH -
72, BAEIRRELL - [REE L 2D T 2227 A /ha ThH 5, BEIZRE LBEBEROFFEICLY
FEAEN B L 2/3 B L, FHMEER: FOBBII T EN8.6cmA» 5 11.0

Table 1. Outline of investigated stand condition

1985 1990
Stand age (years) 52 57
Density (/ha) 3107 2227
Mean DBH (cm) 8.6 11.0
Mean height (m) 7.9 9.3
Stand stock (m?®/ha) 89.5 111.4

(118.2*) (151.3%)

Basal area (m?/ha) 20.6 23.5

*calculated from the volume table for todo-fir like after IGARASHI et al.¥
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cm, 7.9m A5 9.3m AWMLz, ZHIZT  Frequency
WAOMIED U L oOBETH 35, BE ‘f) ha)
(Figs.2, 3 EHKT S, WEEELEEL |
E—FHKRELHABEL B, BERERD W‘
BAZZ DB, MEBEEEOEESHANIT F
BIZERNEZE- T35, T—Fiz8 cm &
5 12cm BEABY, BEIZPOHCEOH~
BAEKELD, TmR»S 10mE~BEHL
72, BEREN (Fig.3) k5L, WEMEL j
BB TA 2 2EAbE A b Uk, HIRR T 0 6 e
EBIR (Fig. 4) 2 5 #E L 2bksEWIZ 111.4 DBH (¢m)
m/ha T, ZH5EMOMRERIL4.4m?/
ha-year TH -7, BMTHHE Li2HKFD28 Fig. 2. g;eﬁuf';?;'r:z;ﬂztgzaft lt?gfht
MM HBIITE v, BENCLESL L P
VONETFER L BT 2 &, BE L ERIIIVERD 30 FEOKSFICHL L, KERIZFE LR
MOFHEBENOKL/3 %> T35, 1982 FLIBTICHA~N S &, BE 5 FHOBERITHAL Ty
24, —BOATHRICHET 2 LIEBIC/AEVEVZ S, ZHUCITERTERENERNR) &
WHOREBLEZ LN 5h, FEBERTIZRS L PN Foy RIE 2 SRR THRIBREY BV
L, FRRRLVYA IV ATHRTHRBZELICL > TEREVBLTHZ L 2HEL
T8y, r1BERLFREE LLBEEGEOHBLEZ LN 5,

1985 1990

Height Height
(m) (m])
L 1985 151 1990
I 0 n 1 1 0 A J
100 00 500 100 00 500
(%) (/hq) (%) (/hCl )
Frequency Frequency

Fig.3. Crown depth diagrams in 1985 and 1990

i) #H0RER
BROBFRICOWTL, EENOBAL LA L L, BATIIERFESFRFEEID LK
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Fig.5. Relations between D*H and Wt, and D*°H

Fig.4. Relation between D*H and stem volume and Ws
D: diameter at breast height Wt: total dry weight of above-ground
H: height organs

Ws: stem dry weight

MRIFED LN, FEEBETHLIERICOVWTIIHMKS T —SHEE X2 L5
ZRBEPMLN T 2199, BFEROHFEICILBEY > 7 AR MK EK & bk o M 5w
HEWMOLY» LHFET 2 HEELENERBRLG LHET I HEN 2 O0AVWLN, 7Y T
FHEIBEL THIUL, TN EFNOHREMBICTIIKRELEI L WINE SN L, AR TIRAENKERER
PHoCHFERE2HEL 2. RV LRBEOHERIT2bhr -7,

FPEAELLUREL D'HD  WEESR, H:#&) LoBf%2 FigbicRlLz, 2h
SNBRIZE—ENTIE YA XFICL 2830 <, A—4BYRATLHECEFRLV DD
HNRERRTENT 22 2 T& 29, KO LNLHAMEERIZKROBY) TH 5,

log(W,) =0.93 log (D*H) —1.45 (r2=0.997) (1)
log(W) =0.89 log(D*H) —1.43 (r*=0.997) (2)
ZITWUIEKRE, WIRETH 3,

KE, EEICOWTR—RICHBEESCHEH 2 VEIRELRTF & L 2RE TN TR
PRI B EINYY, A THFOICEDEENTERICLVHEEZINDI Z LA BV, ZOHE
&> TIMGTTBIALNDHL H 207, ZNIEIKRTERITRKRE & 2 BHOERIKTA
bR EZ LN, FRoHORELNE VW, AR TERIZSBEKIC W TERERE
THZLIITE L7270, ARMAD 46 ERTRIZEL, Fig. 6 8 & UKRRNTRTHENKER
% 272,

log(D,) =0.70 log(DBH X (1—H,/H)) +0.45 (r2=0.947) (3
ZZTDy 34 TER, DBH RMEERE, HiIWME, HIERTETH L, Y7 LE
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. yd Wb 1o ——+
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oo/.:'. ; 4 wl
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- * ¢
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Fig. 6. Relation between D, and (DBH X (1- / 10
H,/H)) |
D, : Diameter at the height of the lowest !
branch
H, : height of the lowest branch Fig.7. Relations between D,? and W, and D,?

and W,
W, : branch dry weight
W, : leaf dry weight

EhrbzonBE, EELERTERENRRIFR T8I UVKRRNL I TH D,

log (W) =1.26 log(Dy?) —1.89 (r2=0.971) 4

log(W,) =1.25log(Dy2) —1.88 (r2=0.973) (5)
WoldtE, WIIEBTH 5, KB FRIZQNICLINVBREL, Q-G oHE L EELZEHE
BEICDOWTKRD, ENLNAFHMEL L TREL 72, E281ED 1985 FHT— 2 IcBLTH, Z
NLOBBROBATES L LTRERYHEL 22, #HERFE % Table2 iR T, 1990 £0kkS
B3 49.4t/ha, B, ERIIHL  7.7t/ha T, H EEBAFRIZ 64.8t/ha TH -7z, 1985
FEHRTHFRIZ10.2t/ha L, 205 5D 2 % BROMMBTH - 72, B L UED

Table 2. Biomass of above-ground organs of investigated stand

1985 1990
Biomass of above-ground organs*
Stem (t/ha) 40.0 49.4(49.7)**
Branch (t/ha) 7.3 7.7( 9.1)**
Leaf (t/ha) 7.3 7.7(7.9)**
Total (t/ha) 54.6 64.8(66.7)**

*dry weight
**calculated from biomass of sample trees and frequency distribution of DBH, considering
sample trees as typical trees of each DBH-class
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WML & 20.4t/ha, 0.4t/ha Th- 7z, — M FRKOERIIHTRYERICBRRE L,
ZOBPRPBO L TRETH9L &N, ZORHHRIREIEL L BEROBOERII /S
(%5, Table2 7 b ABENHERKY KDL &, BT6%, H12%, E12%Th -7, 1
WL b Koy ATHOBREROBERTIZ, 20000 % /ha M 15~ 18 £ 4K T2
FRBAERICNT 5 ERIIE 25~29 %, 10000 7 /ha HF) 28 FAEMKTIE 10 %, 50000 4/ha
MR 25 EEKRTL0%E 2N, RAKOBE L Tid, MKREARFAEIDIHEER 20000
#/ha, H F¥RBAFRK 64t/ha ) 2 WIFOKSTE BIZ11%E LTH Y, # 2000 %/ha, 104
t/ha DA T 10 % & LT3, RFEOBITIIHER L ER L ILTFE L TH - 22, BAMES
PO b Foy ATHRIC OV TIREAPOBER S 1), #ib 35 4%, T 2437 4/ha DS TH
F#BAFRIL 74.3t/ha, iR, ERIZZNFN13.9t/ha, 13.7t/ha & B, BEIAKS &
HIZALTH L, Hlt, BRIEBLZ2EL LT3, $2-ERIIZ 18 % E00E, A
UREBRIETE 2 b &, BEHIE KNI CRBOHEITE (% BEAHH )12, TICHEEK
SENRE L 2P EAENORER TIZ, TWEBEENKSFICHRERLIVNS WIS
E2HN, FNLEALLATHBEAFERIOERKLNEVEEL LN 5, FKOER
PEAODT— 2 L BT B L, FBROERIZASHERTOFHRRKE (, ZNIEHLT
BARTREBRICALLE->TwE, 2O LBE, ERVDLWERN—DEEZ LN,

EEMEN % Fig. 8 KR L 720 HAOBA N
RIS ERFRL &Rz 4%, EEEERIE Height 0 100
Y TNREEFNFNOEEEOBMKE LB (m) 12.3f
KA L, BESHENMOASEHMEL L TK - Wb
DIz, ZHOHBEICE 2B FRHEFEMIT Table 2
WAL TH 55, HNEERRCE 2#EEL
BEEEC—BL TV, SHERKT L BT
AR EEAERIICAHT B4,
DI TIIER L BRI S T, KB 0 :
(AL T B, 721 LTRADERS D% C Hfm; 0 4 gMa)
HLEA) LA TWB 25, 6.3m UTFOE Biomass
TIRERID L > T B, RROFLEN
REIZ 13%Th - 2275, HBROBIES Beer-
Lambert DFERITIEPITE 3 & L TRH2BARIKIL, EEX—2T0.25ha/t TH- 72,
iii) EEORE

BIEOME L 7 — 2 b BT & 72 158 ) 5 FHMOREIC SV TRI L 7. RERE L
TIABNREME (Q~61R) 25K b N AMEIKE & Fig. 4 IoR L 2BF» L HHENLH
wE Rz,

g\

T
| ————————

Fig. 8. Productive structure diagram
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1990 (kg) (x10°m’)
120 . .
wt 1990  20f
volume
80 J/
10
40
0 J
40 80 Oo 10
1985 Wt (kg) (x10—2m3)
Fig.9. Relation between Wt in 1985 and that 1985 volume
in 1990

Fig. 10. Relation between stem volume
in 1985 and that in 1990

Fig. 9, 10 iz, 1985 4F & 1990 4E > b _F#E
RENBIRS & UHMOBIR 2R L %2, 1985 & ”fx"”
& 1990 FnBEN K E X ICITEDEEIED 40 r
b, EREROEE HEKRET1.45 (©P=
0.946), HMMT 1.53 (r2=0.949) T» N, kK&

REEIZE L D RERYKEVERASALN )

3,

EhE OB % Fig. 11108 L 72 4 _,_}ﬂ_f
BRI 1985 £ ic 3 BBME LERTH ol | ,
D, 1990 £z b EAEIC I/ E 2T & A 0 80 0 130
DEERIZH b DY, B MEEEREO % Wt lkg)
BB LN, BN B ) Ho I 4 ¢ Fig. 11. Frequency distribution of Wt
AN 00Hb, BREARLICLTH ZOMAIZESL T\, SAEEIZ 1985 ) 0 ~80 kg 5
5 1990 iciz 0 ~130 kg ~ X3k L 72, |

B EOMEMRERS Fig. 12 10RL 72, MNRERIKRORTES L 72,

M 1985 1990

RGRE—I—d—w=-d—1-Og—W: Alog w _ log w,—log w,
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1985 E£NEHAE & 5 FMORBEENBKRL 25 L, KELBETIZIEINIZSL DD % \»
H, NS BRI LIS DEREERSH D, 1985 E£NEIKE D 40 kg Pl ENEEKR TIZHE
X E®RIT 0.05~0.11/year Th 5 5%, 40 kg Ri&Ti2—0.03~0.2/year TH 2, /& @tk
T4 T ARBEERTINLH 205, REEIBLEHEKIZS EMTH 1.6 FcREL T
V1%, 1985 ENEHAE % 10 kg o2, EREDOFEHIENEER L KD 2 L (Fig. 12), BEKE
EERROMICHELHENIRALNT, BINELREULAKRELEBILZVWEE LS, 12
NELREIZ CBBREEIAEC, THREKIIBABOZ;ERET, BECIIVELHRZT

RGR (/year) RGR (/year)
0.2 o 0.2!—
o}.
o'..' .o.
0.1 = SRS . 0.1}
%“.m:‘:- IIIII-I
0 t. &
0 % : ® — 0 + —
o Wi 80 W 80
(kg) t (kg)
-0.1" ~-0.1"

Fig. 12. Relations between Wt in 1985 and RGR, and Wt in 1985 and
mean RGR in each 10kg-class of Wt in 1985
In the right figure, vertical ranges indicate standard errors.

(md)
015
{m)
12r
01+
8 -
g
2
H
z 0.05
24t
0 L P 1 1 i ot
0 20 40 (s7) 0 20 40 57)
stand age  (years) stand age (years)

Fig.13. Growth curves of height and stem volume of sample trees
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TWaEtkE £ ) T EEIFFHMEL T3 L5 TH S,

Fig. 13 iIcHEMIT 5 2 & h - ERa R & IR R 2R L 72 ERiEG & 8UEE
RTRREESFKRENWI LIZELDTH B4, REMBBRMEICE L EEEIZNERERMIC
LRI MBERIZL TR Z L0005, 1966 FIZ XD UE ERTH - 2 LEEBELRRL 2
ROBEYVHRLZEEL A LN 50, FICHMERIC OV TIEEE» L < 5% LFEILAR
BMTHBTEIINLEZ LD, TLREMMERMEY» AR L EEREIELTWBZ LTI,
ERFENKBLKREVWEEZ LN S,

m = =

BTHRE I ERFEORBEEL T, FTRENEBELHITLNE, ZN%RIT, Ko
DY BAFITL-TEDY), BB LHRBIITE LV, EHRDIEOTFEETH ) &b s WK
ZERNFEMRFLRUBRETHY), AL ICREEEIBN T TR 5, RMEMRNE
DPJEEL L TERZEIMAEKE & ENRERNE S D& L EKMBESFICL > TEL 7L
EZ2LNTWw3Y, Fig 1325802 & 512, ZOKS TR L8 5 2 Bk E
FRHLN, WTHEBTIZ LIV B PLBERNIELRLET LD, IDHBREHIC
EARL 2R IR TRERNERIBL L Tb2EZ 505, AIRL 2 L ) ITRE W,—
D BRI TREIZ B & LA, F F= Yl ) RifBENE CETIIE LHEE L BEMEK
THBTHZLAd ), ELSEERICHREEBEDOERY D %59, Fig. T IR L 2 BRE
MOBENF1LNOKREVDR, FRELIBELL > TV HLEARETEARZ 1XN0ERT
ERL272h e Bbihd, BERER (Fig. 3) Z&» L3 ES#L T L IZHKTE Y,
VY, BRNER»LEZ B L, TERRIBENKELER(ZITTELEZLN, ZNHZE

(kg/kg-year) (kg/year)
-~ 1 -
[J) °
Q‘}B 2 @ Y
& < Y
< 1 55 | g lpe s %°
% B |y
O
S 0 + 0 ' — +—
-0.5 15 9 5 10 15
(kg) , (kg)
w( wi
E‘ig. 14. Relations between W, and (growth rate)/W,, and W, and

growth rate
growth rate: mean growth rate from 1985 to 1990

W/ =(W, in 1985+ W, in 1990)/2
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RRENEEE & bICH TR L ORBRES 2725 5. ARSI BT 2EERORESESH
LEZ DL, MTHEBICL ) EKT 25, BHEEOBEALEL 2 THRENHLDT,
HEEEEY ST VECTILERI LV ERDNS,

BHRBERII A S LT &R X v, R ANRER, BIMEKER 2R XI2Z
—ETHoT2, EEMERN LS KBERIITEIIE D% b, BB OEKI, T
BEETLREZCRA>RERLZBRLTVWEEEL, | FoVYOBRETTOEERNO
EE2ERTLOLEL LN, Fig. 14 CEFHRERY 5 FMOPHREE TH - 728 & T
BEOBFEERL 2, (FEORER/THRE) 2205 FMOED EENTICHET 2ET
Hb, EDIFTHLOEHIZFig. 121k 28BUL, BEOSIWEEKIZIEIXHLDEHKREWD, K
BEOEEICIIEII L\ Thi.ALRICEHRER - FHEEOMIELRL Th 55,
INLOMICIRENEMY S ), RERIIEOEENETIIL(, ERICH(MEBINIZ L
HRh b, 2% ) FEHEIC I TREROEDEEMEPFFHET THETL XV, RERIE
hOkE 2 LHEMYHENT, LREKR: TREADOZIAECL5—FThH), TREK
SHRLBMETICB,NS L EL LN 5, ANKEERVAESH (Fig. 15) I3 EHRBICE LR
RHICEATEN, BE 0,=0.3527 ThH - 72,

FOWOEEEBRRIC L VRFNDIAALAF 2 A S &, Fig. 16 D & 5 icBEL TiciE LR
#0.65~0.7 OMICALEL, F2Z05EMICINBRERIBAL T2, BEEERIIEHMM
CHEET L EREMAE NS L L, ¥4 SERSHE— RS IC BT RE LD TH L, &
KADASRF DM LN S L TIEE T2 d LV, Sl L LRALRIELIIE
AUNESThD, Lo LBRLEREIZA LN VWY, ERY OB TLEA: TREAS
LT3 EE2 5N LS ZHeE, AAFYHUNT 203, BELEROBEZITIEY

Frequency , 1
(o/o) (m°/ha)
25 - ! 150 \
] 100 ————
: ‘
@ 50
' ‘ ’ Ry=0.65
0 L= 2000 3000 5000
density (/ ha)
0 0.1 0.2
RGR(/ year ) Fig.16. Relations between density and stem

volume in 1985 and 1990
i Ry: yield index ditermined by
Fig. 15. Frequency distribution of RGR Manabe®
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, K MELERTLUENDDEEZ LD, 1985~1990 i BT 2 HE L EMHBIFEH*
BREBER LTI L VWolt, BRE2EHDERBNEHLRBIIMEBL B LEZ LN
b5, '

HYREDY 4 X5HI12 2Tk, KoyaMA and KIRAPOEN-FFRLIK, £& L TEE
$hiRk & DBETHEYED LN TV 5, FMEMBENERENEES ML, REISELICD
NLFRF L RINBERVICEAD, EE (skewness) L AE L2 EAIBHLNT W22,
kL FORDVIZMIERE L a5 L N L AXBOSL £—F WAz 2 & L, MOHLER et
al R EIERBEBEN D DIIREIEL I ONBEEILYEBZ572HELTWwa, F Fevod
&) CEEOH - TIIRIRKRTLEE ML 2T <, SHED L I i/ 4 X~ EH
BrRE 503, REROKEE L LI, LERKETERAOFMGHEEZEZ T3 EEZ LN
5, EEMEDHMABELRLY ), BELIEA TV RRETIE, BERNETIIRENICE
ZHENTIE %L, HOREMICKP L TREEZWHRELEZ LN, TR/ XBETHIE
TERIENEEZLND, 222089 % 2 EMENRERNMBEEFHNDEAH ICKEBLY SR
Twanhrb L,

SHROMRFOREICOTIE, WEREESZNUIEEL Vo TYRMR L EOLEIZ L
WeEZHbnb, FRRICEL TUREEOHRGOBKICHE L TLERBALLVWDT, b
PEEORERIMFTE, 4% HEROREYFLICHEZ BNETHS 5, TRARBE
LD ER»DU(, BECBRERRIETE L, INLEDVTIRIREBENZRET21TH)LE
RrwtEzons,

| &

FHRLED B ICH ) LB ERERERRERLERERE D H+RERKIR, KBS
I3, FRE2RMWARZESHE Wiz, LERAERMF 22 U OBKEREN S
g, XRERENVBRICEIFEELBRELWEz, BECBILEL LT3,

AR EEIR, BRBREMETF LR LHETIE/MUETROBE N F 21212, RBRMOKE
BRREICEL BRIV, RENELET S,

51 B X W
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Summary

In forest stands, canopy trees protect seedlings and juveniles from various external damage
(i.e. frost damage, insect attack, desease injury, etc.) very effectively. Todo-fir (Abies
sachalinensis) is a suitable species for artificial planting in Hokkaido, though it suffers frost
damage quite frequently. Although the method of planting todo~firs under canopy trees has been
examined and forestations have succeeded in some cases, a technique to control the growth rate
of the artificially planted trees has not been found. Accordingly, an artificial todo-fir stand was
planted in a natural broad-leaved forest and examined mainly for individual growth and biomass
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of its above-ground organs as a fundamental study to establish a stand tending technique.

The study stand is located in Tomakomai Experiment Forest of Hokkaido University, and
was planted in 1933. In 1985 a study plot of 750m? was estabished, and examinations were carried
out in May before the growth season in 1985 and 1990. Therefore the stand conditions
investigated are those of 52-and 57-year-old of stand age.

Stand density decreased from 3107/ha to 2227/ha during the 5 years because of improvement
cutting and natural thinning. The mean DBH and mean height increased remarkably : the
former from 8.6cm to 11.0cm : the latter from 7.9m to 9.3m. - In 1990 stand stock calculated by
allometry was 111.4m%/ha and the mean growth rate over this period was 4.4m*/ha * year. Its

density and stocked volume were approximately similar to those of a 30-year-old stand in site
quality IV in the yield table for todo-fir, but its annual growth rate was very low ; approximately
one third that indicated in the yield table. Thus, stand growth was severly restricted, and it is
thought that this low growth rate is due to the planting method.

The biomass of the above-ground organs was estimated from their allometry. Dry weights
of the trunk (with bark), branches and leaves were 49.4t/ha, 7.7t/ha and 7.7t/ha, respectively ; the
total biomass of the above-ground organs was thus 64.8t/ha. More than 90% of the increase
during this period was due to trunk growth. The ratios of leaf weight to D, (D, : trunk diameter
at the height of the lowest living branch) for lower-layer trees were lower than for those in
dominant trees. This seemed to be caused by suppression, and is also considered to be an effect
of the planting method.

Although the speed of growth in both weight and volume in dominant trees was more rapid
than that in suppressed trees, the relative growth rates were roughly consistent in all individual
weight classes, except the minimum class. The growth rates in individual trees depended on the
weight of their leaves, not on the production efficiency of the leaves.

The crowding degree in this stand was examined in relation to the stand density control
diagram. Since the yield indexes in 1985 and 1990 were not high (approximately 0.65~0.7),
thinning is not required at present. Hereafter, the dominant trees are expected to increase their
growth rates, but the suppressed trees seem to be thinned naturally. Therefore the dominant
trees should be mainly treated in stand care work.

.



