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RRET N Y HMADOMBARE & URSAROREIFE
B W f MW L R W4 OB &

% %

KRIRET o~ VRO T D DEEMER 2@ 2700, 7H = YHROMERE L UG
KO MR & BE ORI DO TR RIT - 22, SRR BRI 8 Y
BREBET A YMTH S, BT O D, WM, HOBEs LU AHEEDR
AW TEED 2MSD S, THRYAR, TIL1EXK, UYHSEK, X7 3REEN
REUTHIRL I, BROBREIUTOEY Tbs,

WHRARTHZ 70k, WES, BEe b, 4lobhoRks BYRRHEE» -
fo. BEEROHTIEE I OWYRERESH <, YL I XI5 IS IRFERR R PR R
BT, TIL0LBEPrICERLL, WBRORRILISHNMIT 72 =y 2T 2 5HEL, §
KF I WEEER LT, TXTOMIEIBWT, EHNS 5w B BEARE 2 i1
HL, HEREREST MBS N:, £, HREARTHLIYNEIXFILBL

Tk, EFEHEE D S GREESE L CMMsh 3B BRaNnL, 7h<y Ll
MOM®, WEMOY A XEEEEE L bR L, B0y A4 X874~y 58 30 &£
HBHOE A EEREDS ETHRL, ORI, BIF—EERo7,

F17— F o BEERGE, RE, Tod U, MR, SR

1. & L & |(C

FNRFEREEMR T, 1978 F£E» & KREMO—IRicxf Uit SR EH#E (L
PR BRI B SR AR, 1986) M T3 Z iz kb, AF (Cryptomeria japonica D.
Don) -+ & ./ % (Chamaecyparis obtusa Endl.) ANTHAOMEIEREZED T E-, Lol
BEHENTBHDE T, VAR LIZAEBLIUVERENFER EEZ 0ND, MRS
DEFELWBRY SRS FM S, 1991), EEHE LTOEMBBERERTHSE Z Eh
5, BUETIEISIRMAORIEELRDOHMAIELENT VRS, ZD7d, MRWHEFT 3,
Wiz R FRAREE R OB L o T & (SH, 1995).

FOLOWPRIMELE L, KES (1994) &, MlENEBEEEEORBEDO1DELT
7Hh =Y (Pinus densiflora) WHEZERREBL, ZOMATTEEME 2T 2700, X5
BRI T BB ORRET &~ Y HIZB W THIFE LT, MRS E2RA:, *
DOFER, FHEEPER VoL EATT A YHESRaHEEE2E L T D, BERETAY
EREWVBER MRS D —HRBZI SN D OO, FIERD D IRFNHIE S, Ké4

* KuNisaki, T., Mizoug, N. and IMADA, M. : Stem Growths of Canopy and Sub-Canopy Trees in
Natural Akamatsu (sz(s densiflora) Stands.
LA S PR b
Department of Forestry, Faculty of Agriculture, Kyushu University, Fukuoka 812-81
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BRSSO SREEL T2 ez a NI, 2L T, 25 O EHIE
KEWEEL, RMEEOTREMOINEFTEL T S LEENER I N (KRES,
1994),

KRET 7=V ikE BEEMD N, D& D RKMEETRELZRSNLBHL T {72z,
T h Y ROMSHEERE (BIR - SH, B P, MROBRRBBIZ W TOEHRE
IR 2 2 L BDERURTH B, RAEHRRZ B 2HAROEFR I, —#ic, ATH
BRI B AMROZENE D BEHT, »OEHBORE VLD, Z0LS BEEAOHEE
OFERE LT, WROEERED LIELIZHMICElT 2 85, 199%). MAT, %
D& 3 R RERBOEER I, HERRLIEBRRETIRESRL S 0% (T
1990), D, RKB/EMRIZ B ZMAROEEIT T, ERTbh T & LERPHEE
OMBERIROMES 20 T {, HMRERPIERERA DS BEY O SRER O RS
ZZDWTHEHRLZ ZL b DBETH S5, 22T, AWRETR, 2 D2OKRBET H Uk
SheEent, Th~Y (Piuus densiflora), &3 (Abies firma), V75 (Tsuga
sieboldii) B LUV X+ (Quercus mongolica var. grrosseservata) DIERHT — 7 &
T, EMAROMETE & BEOBRKRE, HRRBRS X CHENERERE 2R, &8
BOREBEC W TETOBR 2T .

2. XEM, BEELUTE

2.1, Xk

R E LD, AMKEEREEHR=FEEM, 29 B8 & U 33 APLCKIZT 5470
EEDT AV, 29-5 (A) BLU33-4 (B) (KHS, 1994) TH5, HHARZES
1050m, fEFHAEK 257 OHA & SHEC, P55 B IR 1100m, HEAE 50 Ko LvEA &
MENCRIILTWS, 2845 E b2, MEBT A<V, ZOTEMIOBEIC & - THRK
EhTw3 (KES, 1994),

IS 2HRS OB RS LITRT, MO AIZMDEED22254K /ha T, FDOEELAL

#1 oy bHARSOBE
Table 1 General descriptions of plot stands.

Plot Species Mean DBH Mean height SDR
(cm) (m) No./ha %)
A Pinus densiflora 38.83 20.83 300 33.99
Abies firma 20 12 25 1.11
Tsuga sieboldii 13.21 9.66 1825 62.83
Broad-leaved trees 9.33 8.67 75 2.07
Total 16.61 11.16 2225 100

B
Pinus densiflora 51.82 23.73 275 45.32
Abies firma 27.50 16.50 200 15.19
Tsuga sieboldii 13.55 10.45 550 26.81
Broad-leaved trees 15.60 12.20 250 12.68

Total 24.39 14.61 1275 100




RIBET B = YV KRR OMARDRE 25

BT H=Y ey H TSN, BEESESDRIZT & <Y 33.99%, V4 63.94%TH2,
€3, REESNE, SDREZFNFN LIS, 207% &, 7H< VRV ITHTED THH
THD, —H, HOBRHSBEI? 127548 ha &, AHATH 1000 & ha D75,
SDR i, 7H =V 45.32%, €3 1519%, V4 2681%, ILIEM 1268%Lk->THED,
ALV ES, FEEEOEDAHENKE N, 7hHTY, £I, YO 3T SDR O
BEA87.32% LD, MO BOHERTHRTHL I LNDHPS, /2, E¥EI NV
OFHERS L U FEE 2RO THET 2 &, wTFhoZ/r—7BWThH, BOK
DS PICKERETH B Z LD 5,

2,2, &

1993 %3 Hiz, BE#ECEEL T, HMSA»SHERE LT A7 Y 24K (P, P2),
HEARE LTYH 34 (T1, T2, T3) BLUIXF5 14K (Q) DEF6EK%, H#HB
DOMTEAREL T =Y 24 (P3, P4), BEARLLTES 1A (A, YA 2EK (T4,
T5) BLUIXF5 24 (Q2, Q3) DEF7TAREERARE LTKEIL, BBEHEICT
T VI DL T ML 02m » S 1.0m HET, Moz ow» i kR 0.2m 55 0.5m
ME T2 Z PR R Lz, SEEOBEARE, EREOF» S TE 5120 HERNL
bOERSL S LENT 1288, MEBIZBIT A7 4= YERKITFERLD/NEZOKR
o,

BERAROWIE S22 2 ZRT, ERED S, MOATRERROYIBLUIAFZ1F
MEARDT <Y LIZZEED?, HE0VEETECEFLTLY, HMEBTHET =YL
HIRLTI R IMETCRHBPEL, TIBIVYIBESEHRL DD Z L0 h
fo. L L, 7AH<Y LMEEOEROBMZEZATRRTE, BTRKIIELSFY

#2 BERARO—E
Table 2 List of sample trees.
Plot Tree name Species DBH Height Age Year to reach
breast height
(cm) (m) (year) (year)

A Pl pinus densiflora 41.79 20.60 72 5

P2 pinus densiflora 39.69 24.52 70 4

Ti Tsuga sieboldii 21.73 13.51 75 6

T2 Tsuga sieboldii 20.88 14.50 77 12

T3 Tsuga sieboldii 7.68 9.11 71 7

Q1 Quercus mongolica 12.33 14.24 75 10

B

P3 pinus densiflova 38.66 24.43 71 5

P4 pinus densiflora 28.84 24.30 71 5

Al Abies firma 25.93 17.70 82 10

T4 Tsuga sieboldii 17.28 12.51 80 g

T5 Tsuga sieboldii 8.91 10.70 77 11

Q2 Quercus mongolica 11.92 10.81 67 3

Q3 Quercus mongolica 15.00 15.83 65 2
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RKEWDHD TP o7,

2,3, MRMTHR

29, MR (B, 1983) 12 & D SHELROKMTEITER S & URIE OMERER %
HELR, Moleicins 2@BFORKEREH~N, %O D CTEITERM TER
#fTotz,

W, BEBAROWER &L BB O EEMR (T, 1990) 2#H~, SOV
7 MY — OB & UBER OB ORI D W TR 21T 72,

BB, BEMARCBY 3NEREEYOMERERES X UBERE~ONRE, UT
D& RKEHES (1995) D% AWTHN, BHEEToSEEAOHE DWW THRE %2
Toi=,

MARO BE b, B MR ORICRD & 3 RBHEME D 31D L IEET 5.

Vx' = aB:H; (1)
ZIT, (RMEREOKE, VX I ECBYAHE, BB AAERER, H &
BB IHE, e 337 2= Ths, MBI TEHANE tnE, OR

InVi=lna+InB +hH (2)
B, QXOBMEI+tE ¢=1,2,3n CESEIL-RXEQ) ETHE, Q-
(2) &b

InVie~InV,=UWBiw—InB)+ nHiw —InH) (3)
&b, Wk THNE

(In Viee—1In Vi) /f = {(ln B; + — In B,’) + (ln Hiw—1In [‘1;) } /t (4)

RVGR = RBGR + RHGR (5)

ZZT, RVGR, RBGR, RHGR Gz ZHMHH, MWEMEH, MEOESHRENE
(RGR) TH% (Messier * Puttonen, 1995), 3 7%&hbb, (1)ROBEHMSEIIT 2454,
WTTEIRE & B O RGR ORI ERIICHMMO RGR t B LA B2 b5, MO RGRIC
3 BWED 2 WIZME O RGR QR EH|AL 2 LT, BEREEDOEKS & fH
BREREANOSEEREHET 5 2 eMNTE 5, 28, BATR, OROBEEIKIIT
PEDPEBRELT 5708, BRI FER

Vi=a (B:H)* (1’
BUTCED, T A—F b DEIZ DTN,

3. & S

3.1, iBRUReNR

£, MOARBIT S, EREKROBES & VIRENEROBREMGE R 1 1R T.
BEC DLW LR T2 (Mla), 7Ha<°Vidwdhd, L L M
PO 1934 £ TIBWIRW R, RBICHESRE {o7eds, 1950 E45E &
PREEEREEECHLIILEZ, YA, TR EACREREOBENREShS L0
D, BHFEELTRLGE, 7H- V0L CHEEENKECEETB I ik, BF
—EHEETHR L, &8, T 1970 SRR 5 REMEIFEITS L ko7, 3 XA
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Fig.1 Growth curves for each tree in the stand A,
P*, T* and Q" indicate Pinus densiflola, Tsuga
steboldii and Quercus mongolica respectively.

M1 SREAROBEMR o A)

S, VAR, £EFHZECCRZ—ERETRE L. BB, Th v LA
(Y T3 L) LoMTEEOY A4 XERLET 5 L, 1940 4 0.85m, 1950 4
523m &, FEOKBRE LD ICY A XEBEHITHERT 200, ZO%IE, 1960 FkKF
6.61m, 1990 £EMFT 8.33m & & T ITIEIL 72,

MEHERC Wi @1 b)), 7H=ViE, Wb 1929 4 s LE - %,
1940 4138 b & SEBBABINC Y 4 AWK LTz, YA, Tl 8L 0 T2 3§ » K
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U, T3S THEPLMITHAR L, S X+ TS AR, o Tkl k.,
T, WEMOY A AEEHEETHKT 2L, Taey O M TR, 1950 £
0.016n7, 1970 ££0.056m? 1990 4£ 0.093m* &, OB E L b x4 XKL 7z,
k72, T1, T2 L T3, QL LDHTH, FBLLTEIBHDOD, A4 XETHWEKL T2,
Wiz, MEBEBITS, SERKROBES L VWENEROBERENHEER 2 @R,
BEEOWTR ®2a), 7Hrevikedhd, 1930 EffEr5AMCEENR L

251
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Fig. 2 Growth curves for each tree in the stand B.
Al indicates Abies firma, and other
characters are same as that of fig. 1.
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D, 1939 £ & T MAIRE B VIR 2, 1960 ML E CRIFRRE S L5, %
NP R PR RHELEL P LB SRE L, €3, ThHYVRBWE»IrNL %
THBHEZEEERTHOO, ZALBIRERESFERL» LD, EEF—EEETRE
Uz, WM&, T4 551960 AT & TREIER Lz, AMCEREHRENES LT,
BEESIZIZETS £, TS A AHICHRE L, 1940 080 o B E M EH
BWAOLT, SEREMIZIZ—ERHE IR o7, S X+ 5, Q251950 FHEE TARMIT
R L%, RMICREERESRS L CHERESEITS L2, Q3NEFEMMEEL
TIER—ERECTHE L, MEETr 4 XER2LE T2 L, 7o~y L ilifEs o
i, WY 1939 FEn S 1960 EAHEE TRV 4 XEMEAR L, FAMBIE B LTI,
HRERIEITSE L o7 T4 BL U Q2, HERESED THEP»2 TS tOMTIEE s
YA XESHEARL, €32 Al B IV Q3 &L OMTIE 1960 4£BF T 5.1m, 1990 4R T 6.1m
L, A XEBRIBE-EER .

WESZDwTiE (2 b), 7hH<WVid, P3AT1930 FEED S BMICRENE L &
D, ZO%HH AL RREE LM L72, Pdid 1955 F(HEE T P3 & R 8UE2
RERT OO, TNUERARICKRERESEI L, BRerclEL, = 33, W
KBOLTREZEREL T 3OO, 7H =V ITMEEE»NIE, BB RERE DR
AU, 1950 F2 5 1960 EFBE TR RESBD THEPL» Lo, L, 208, BUY
RERESERK LIz, YBLIOIXF T, EFPHEZEUT, T4 QB EPHLE
BRRLTBY, T5 &L QPEBOTHERLHRER L, 7h~Y LB Loty 4 X
EERIET 2 L, P3 LA L OBITIX, 1939 LY 4 REASHR LT W &, i,
P4 & SRR & ORTIE, 1939 F» 5 1955 (L & TH A XERMKT L DD, Zh
Pl 3 L OBV 4 XEIZRA LT &, Z2OHMOBEE OOV 4 XEBILIZIZ—ED,
e L e,

3.2, 1EXIECREAMR

B3z, #haACBIT 3 BERARDKER & SEOENERERGRERT. BRLcEE
LEWOE[MBEDO N7V 27 V) —2RTwL &, 7THV3EFEMEIEY» SRS
B BRERMEEELE, VAR, TIBIUT2SEEREGSE»S 7 H <Y L DEF
ORI ER LSR5 EEL, WEHAH 0.02m* (DBH #9 16cm) 1< B3 L 72 %13,
T EBESBS TEPPERETIZETI IV 22 M —DEEMER»ITEY, T2
B7 Ay P2 LIRIEERRRTREE 2 R THE L., TSR TIBLUT2 &0 bEICE
WBREEERL, 0.003m? (DBH# 6.2cm) {HELS FS Y22 b =Rk o7z, §
AFZi, EFEPEMEZECT, T3 LD bS5 REWBREEERL -,

Bz BT 2 BERAROUTER L MEOHIRERFRER 4 RT, 7H7Y 0 P3 i,
EERBYIATRE 7 A YDOPARE R LD b EOBRIEERT SO0, WERHY 0.02
m’ (DBH #J 16cm) WCEEE L 253, BLERWBRIETEREL:, 72 YOPAB I
T, EFERMTTERLEORL RS, MR 0.02m? B3 L %ix, P3
LD LHEOERILE Lo THRE L, %0k, P43 0.05m2 (DBH # 25.2cm) 382 & fE
KERVEBD TERLLERZD, FIV 22 b —PRICERoT, VHRTHIRYBIUE
2L LEWIREETRL, WESDS 0.005m* (DBH £ 8cm) wHE L -1, T4 P4
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Fig. 3 Allometric relationships between basal area and
height for each tree in the stand A.
3 HFCRROMSRERE (BkaA)

RE 3 LFERERIBRILCHS L, T5 BIEREESTETb 2D, bV )-SR
Wi otz TRAFIE, WL AT EEL TS D b EuBREE R THRE
Lz,

3.3. RGR LLOBREZE{L

¥ 9, BRI REBIC L DHEE L., BEEARD (1) RDF A—F BRI IRT,
285 X =8 b 09305 097 £ TOEERL, ZOFYF 095 ThHolz, Ihdik, &
F1EARLTHELIARWETHS L% 2, 4, WES (199%5) OFELH#EMAT S
ekl

Wz, MSARBY 2 RERARD RGR I (RAGR/RVGR, RHGR,RVGR) D&
% 51057, RGRIGIZ IEZ L OBEITFHHETRIEINTWE, BEHAKRL S,
AFHM 2B U CHTERMO RGR LD BPME O Z N L VEWEEZRL Twie, - &z, 7
B =V iE, WO RGR AT IEHEO RGR LA T 2 Lwd LD, W
L #30 RGR OB IZIEHIHE L TWa DN L, fhofMEilmiefamo
RGR HOBIEN T A= w D & 5 G L TB 59, AT, Bt fiEo RGR
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Fig. 4 Allometric relationships between basal area and
height for each tree in the stand B.

B4 BEEROMENKREBR (#5B)

#3 BERKCBIRQ) KROS5 A—5
Table 3 Parameters of eqn.(1)’ for each sample tree.

Tree name Parameter a Parameter b r
P1 0.47 0.94 1.000
P2 0.49 0.94 1.000
P3 0.48 0.94 1.000
P4 0.49 0.94 1.000
Al 0.48 0.94 0.999
T1 0.39 0.93 0.999
T2 0.42 0.95 0.998
T3 0.43 0.97 0.995
T4 0.44 0.96 0.998
T5 0.43 0.97 0.995
Q1 0.43 0.94 0.997
Q2 0.39 0.93 0.995

Q3 0.43 0.96 0.999
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RGR ratio
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Fig. 5 RGR ratio curves for each tree in the stand A,
RVGR, RBGR and RHGR indicate RGR of volume,
basal area and height respectively.
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LboFnss 1 K& RESRANEL £ U Tuwrz,

BEC L EAER TV &, 7H Y0 PlLIZEEICANORR 28D R L a5,
WitRL > RGR EEA3 0.62 225 0.96, KD RGR 623 0.14 265 0.40 OIGFIN TEBI L 72,
P2 IR KA DOMB VB L DD, WERO RGR A3 056 5 091, HEO
RGR L3 0.16 %2 & 0.47 OEFERTEH L 72,

VAD TLiE, WHERD RGR HAS 1960 R & TR MR L, FORISEPH»
AL 72, #E O RGR i 1970 £ & TR » I8N L 727, BB Uiz,
T2 1%, WIFERED RGR HAS 1950 £A44E E T 0.64 A 5 1.04 OMPHCHI A BRDIERL, %
DFIZIEIF 0.70 HEEHER U, BE O RGR I EHIEIC KN OB 2 0 E LAY 5
FEZ0.08 25 0.40 Z 0z HERE L, 1955 £E35 & U8 1985 4EHEHIZ 0.60 I EET 5 K& m Y —
7 %R LIz, T3, WiEHRED RGR ELASEHEAY 2 A/ 242 0 L 5% & 1960 1%
P ETHIML, FNLEE045 25 110 OFEFMN TEH L7z, #E O RGR HIZEIHN
RO RV E L DD, EEcHEinL -,

I XS T3, WIEHD RGR A3, 1970 £ TRAOOBIREZME D E L LA 5 040 » 5
1.16 OFEFAITEBI L 721k, BReniiid Uiz, #EO RGR G, EHARY I KN D 8%
ERRDIR L 22HS 016 25 0.40 OEFHTEEI L, 1980 4EEIZIZ 0.68 1B ET 2 RS E—
7 ERLI,

A5, HOBIBYLEHEKIARD RGR IOBEEER 6 1R T, BERKIZL-T
BRI REL TWAEARH5 00, ZOKSTHEFTHM 2B U CHERD
RGRILDFBEDOZN L D REREERL T, &z, 7hH=Y, YD TS Bk
VIXFI70QRIZBWTIE, WERE#EO RGR LLOBFRIER AN IZIZXNIGEL Tz 0
WL, ZOMOERRIZ BV TIid RGR EEOBEFBEE OISO T o 2,

7A=Y D P, EHNEKNOBEEEEDE LSS S, WEMO RGR HSERH»
IR L, HiEO RGR EEASER BN LT, P4k, SR R/NOBEBEEVIEL
535, BEBED RGR s, $E o RGR EEASHEINL 72, £/, 1960 ER2 5 1980
FERC»IF T, HEDO RCGR L — Iz BiERL D 2 h e LE 2 B8 3 BE U Tz,

® 3, BIEMO RGR AT 1950 ERET TR L, 2oBiIEEemrizEnL .
M O RGR Hid, MR RKADNOBEEEZEEVIEL DD 012 25 0.50 DN TER L,
1935 £EUEIZ 13 0.68 ICBET A ¥ — 2 %, 1950 4EEHIZ 3 0.90 & Wi D RGR L% LE 2
KEBC—27 2R,

VAD T4 i, BiHEBO RGR 28 1940 R0 E T Lo, EHcsseigviRL
BHS 062 05 0.88 OHEFTERI Lz, #E O RGR IIE, 1950 % TR BV EL
27201225 0.38 O TEEIL, 1950 S 1965 I 0.62 ICHET 2K E L E—
7 ®RLIH, RGRIMEABICIETL, ZOBREBED TERLM ML Twi, T51Z,
WO RGR LS, 1960 EALHAE & CHEHEAIC R/ DB E IR DR L e85 0.25 7 5
0.98 DFEFTEBEI L 724, ABICHEA L, RGR DS 055 THRE L=, 850 RGR ki,
1940 FEARAE T F TR IR DR L2 A3 5 0.10 75 040 ORFENTEEI L 724, L &
bizHEinL, 1960 RIS WER O RGR o EE - 72,

IXF 7D Q2 I, WiHEHO RGR At 1950 HEMRFE T & T Lz, 19565 EB8 LUV
1985 FEEIC B L TR — 2 R L, #E D RGR i, 1950 £ T/ R 24



34

RGR ratio

O QOO - - QQOO—S—&-&:&
NMNhooohnh DrowoNLO

- b
o N

o
o«

S
RHGRRVGR

o oo
ON O

1930 1950 1970 1990

Calendar year

Fig. 6 RGR ratio curves for each tree in the stand B.
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WL 288 0.22 0 5 0.58 DREFHNTER Uiz, AHicid L, 007 HETHR L.,
Q3 1E, FHARICHER R DR L 2H3 S, Wi O RGR A3 0.57 5 095, @ RGR
EEA30.13 42 5 044 OFIFATERIL T &, 1980 44083 1 0 IrERE D RGR Hos 4,
B D RGR IR LT,

4, = %=

4,1, EREORE LT

BRRAROBRERB A it td Tl L, UTO L3k 5,

TH=Y I ABEOPTRLEENPREL, B LWEER (DBH) OFHRREME I,
FNFN 0.29m/year #* 5 0.35m/vear, 0.43cm/yvear % 0.6lcm/year TH - 7z, HE
1140 & 17 AR HSEE RES &, 30 E00L 40 FERE TRRICKEL, 20
BIIRL CHERESHA L, BerCEET s ewd, fINBEOREERL:, —F,
BTEME, BRPTHRENEITL b P4 R &, BB EELL: (®1, 2).
T, REREVOBBR~DOSIES R 5 &, MEREBAOSEEAEMY 288, X
FRRADSHELLELATENN T % B 2 AR I RECE DR L e S 6B LT D, Ay
fotboB i Bonghorz, 72720, P4 REASELRD, SR EEOEL R
D5, SEINCMREREAOSEL M, BREEAOSRLSRS L TB Y, i,
HRARR L EREROSILS MR T 2K LT (R5, 6). 2, TV OH
B, SEHAMEE L CHSE L D EWIBRIb RS L e sk L (B3, 4).

EIR1IADATIEHLH, THTVEROTHESNRr- LBETHD, ML
DBH OB L, #1FR 0.22m/year, 0.36cm/year TH -7, ZOfEIE, FE
(1987) S EIBEEM CHE LT S EEROFYEEHE (0.30m/year, 0.73cm/year)
WK EHE (0.04m/year, 0.06cm/year) OHRETHY, WEKRL Y LS I
BEHEERRE N L3g» 5, &8, Rl (1987) OBEEREHE IHEEZROZNT
BB, i, HEBRCAX Y il 2 BEERZ T kprotcl &, BLULART A=
YTHY, HARESLRIE - & GME - 78, 1991) wilskd 3 bo ez h s,
BERE7 2= VIcE»ns $ CREBFICHREL, ZORIBKEHEENPPERL»ERD,
EIE—ERETHE L, —7, BERETIICRECERRL TulbDn, 7hwYic
B R rh ik, BREEEOET T 2RENMNFE, 2L ¢, BUREBHENE Bo7
(R2), 22T, LEVOHSTMERERS £, 7h<Y LICHFAMCHES (F, 1995) L
Twiz bl n s 1930 400, HMEREA~OASIEVEHL, TEREEADHESR
A LT e, &7, BEMEESED TEP I o7z 1940 84 5 1950 £
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Summary

Growth, allometry, and biomass allocation to stem in canopy and sub-canopy trees in
70-year-old Pinus densilflora (Pinus) stands were studied at the Kyushu University Forest in
Miyazaki. The purpose of this study was to collect basic information in order to construct a working
system for natural Pinus stands. Sample trees of Pinus densiflora, Abies firma (Abies), Tsuga sieboldii
(Tsuga) and Quercus mongolica var. grossesserrata (Quercus) were selected for stem analysis in the
stands where tree species composition, stand density and size structure were different. The four
species were compared for height and basal area growth. The results obtained were as follows.

The canopy tree, Pinus had the greatest height and basal area growth rate, and sub-canopy trees
of Abies, Tsuga and Quercus had a lower growth rate. The ratios of height to diameter at breast
height had relatively low values for Pinus and Abies, and Quercus had the highest ratio values. For
all species, there were trees whose biomass allocation to basal area growth decreased and biomass
allocation to height growth increased greatly over short or long periods. Further, there were also
sub-canopy trees (Tsuga and Quercus) whose biomass allocation to height growth decreased
greatly. Size difference in basal area between Pinus and other species trees increased with stand
development. However, size difference in height was approximately constant or increased very
slowly, after size difference increased until Pinus reached 30 or 40-year-old. From these results, it
was concluded that competition for light among intra-species trees and/or among inter-species trees
might influence biomass allocation to stem and the growth in each species.

Key words : stratification; growth; allometry; relative growth rate; stem analysis.





