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Ganopy-stratification structure in a broad-leaved secondary forest
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wRFERS, BEMEY LD KHHOBKChIco THEL LS ET5HATHL, Zh
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FOBEERE) OBEVGEFEVHRZIZENTEL S,

APFGEE, o o0EOREe b0 LTMBEMNTAZ N TE S, MR iL L
TR Dl HABEL oA S AR IWERO 7 e v P XBET S Z EANET
Botee FOHEKCHE, APRBEBO SO ED 5 b, BHEOHA YR, UL, £
OPEOBE TR, FEEMEGEY X )RR X 570, 3 RN ICHERL OJIE « T 21T 5
TEHRADLDTH D, RPEOR ST HIE, M OMERE, ol -4
3T IsiE TS W COMALRE, TofEEb L, MEERET IR0 4LEY Y
L LCHBT AL LIt B,

0-2. BEMH
0-2-1. AEHOME

A 21T - T R4 BT R o M GRIR 136°537, Jbfit 353" )i hzild -1 % ok ka7 (O
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BHY, RERFLHMHER TS EH 0-3), FEFHEIIE 14~15C, FPE MK
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LHEEE LS, ;

ZE BT REBAH B L TR (B, 1985), HiAIBAFET BBk Ko kb
& UCTHAET B (®N, 197400 A RTT - ey, S RKIRBNCH PHRID 7290 13188
kB ie b, TOBRBIESRARBEZRKTH D, 2 79V 72 L BERTE?S,
PRI X 1990 4EIE R T 45 R L HEE S e (B E, 1987h), HEH 0-1, 0-3 WiREhB L5
K, MEEEMIEEIL Ty,

BMEME LT, WEREREERESAEEL TR FER0-D, ~¥/ % (Rhus
succedanea) 2+ 5 (Quercus servata) 1L EBMELETBH, Zhb b & HICHBRESRCH
HoaiesF (Hlex rolunda), 735 Hv (Q. glawca), ¥ 7 = v 4 (Cinnamomum
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Japonicum) Te & PR IR OMERE EHER L T\ B,

TROOMTEHBE L ) dRCHEmOE 7 v~ 7L LT, WIRBIERchB E5
% (llex integra), # 7 v 3 7 (Dendropanax trifidus) =0, WIEIRIEMCH D Y a v 7 (Clethra
barbinervis), ##H 7 v » (Bvodiopanax innovans) s EDPEETH o, T, BAED
1FEAEREREIEC X » TR &, F0ihTh vy b % (Burya japonica), A 3
9 (Ligustrum japonicum), 45 % (Clevera japonica) @ 3 OB SN E - Fo (I
M|, 1987a, b,

Z
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X0-1. PO,
REOBTFERERT. (@), REBHOWE. RSEHEFSHE 0. 7=y P B0
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HHO0-3. KOERAT - AR X U DL
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G B FF o Fo bk D 11 A @ 1 U8 3 (D F L,
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B OIER B TH D, b, HIEKIER oOREN LW

0-2-1D

42—

a3 5 i ELDHLE
LI BOBI. (K3



TR T ) B M B s s o fRT

F0-1 A4 v7my F(=679m?) WCHBLL 8 & 2 orkE.
®IREIREE, LR OLN T v v F O LEA L B

(AR30-2-1)

b # % F %
Cba*  Clethra barbinervis Sieb. et Zucc. Yays
Ceu Castanopsis cuspidate  (Thunb.) Schottky aoAg

Cij Cinnamomum japonicum  Sieb. ex Nakai YIS =wh A
Cly Cleyera japonica Thunb. Yo %
Ditr Dendropanax trifidus  (Thunb.) Makino AV I
FEja Eurya japowica  Thunb. : S I
Evi* Evodiopanax innovans (Sieb, et Zucc.) Nakai 2H ./ v 4
Fsi*t  Fraxinus sieboldiana Bl 2T AR
Iin llex integra Thunb. g )
Ima*  Ilex macropoda Mig, T AN
Ipe flex pedunculosa Miq. vao
Iro Ilex yotunda Thunb. 7o RGeS
Lia Ligustrum japonicum Thunb. FARIET
Mja*  Mallotus japonics (Thunb.) Muell. Arg. THAHY
Qel Quercus glauca Thunb. TG H
Qse* Quercus serrata Thunb. ER
Rhe*  Rhamnus cvenata  Sieb. et Zuce. 1/ %
Rsu*  Rhus succedanea 1. NS F
Sal* Sorbus alnifolia K. Koch FAFFv

#0-2. ey b (=679mY) BB L@ (19874 9 BlE).
SPGB OB ENTH B, R EIERIES, HBUEAEO®O ( DR
DFF X987 D> B 19894E & T OMNTHIZE U 7o i85, T £ o P
LT E L OENBEB. Y Y2y a0 [ ] 38EIm U ToEksy

BT qE. (AR30-2-1, 2-2-2)

S SRy RG] i M

L i ER B SR EEE EEE BeE
(m) (m) (em) (plot~!) (m*ha~!)

oA Ceu 12.9 5.3 24.9 2 1.435
af T Rse 12.9 4.2 20.4 4 2.216
7w RS Iro 16.7 2.9 16.5 2 0.685
R VE Rsu 10.4 1.9 12.4 75(4)  14.890
Y=y A Cij [10.4] [4.0] 6.2 9(1)  1.152
AV 7 F* Rhe 9.5 1.6 10.3 5 0.666
g/ F Iin 9.3 3.7 10.5 21 3.073
ThHAFT* Mja 9.1 2.3 10.0 3 0.369
T h Qgl 7.8 2.7 6.6 112 0.718
Yawy s Cba 7.5 2.3 6.7 14 0.711
ah YA Evi 7.2 2.3 5.1 7 0.234
T AN EE Ima 7.2 1.3 5.6 1 0.036
hyviy Dir 6.6 3.2 7.3 3004) 2.485
v A Eja 5.9 1.4 4.5 222(20)  5.903
T RE I Sal 5.9 1.0 4.4 3 0.071
Vaod Ipe 5.8 1.3 4.6 3D 0.073
S Lia 5.7 1.4 4.2 94(8) 2.301
b Cly 5.4 1.7 4.4 710>  1.945
Total 577 38.963
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BREEFE -1 BIOE 021, T, MROGHAREE 0-2 KRT, A4V 7y PORH
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~EESE) DI EE/LRL, 977wy by YV —Ta —AEMUELLFT T m v b
(1% oz LeiEd,

0-2-2. 7'ow PAOBIKROBE
(i) B ds X O R Wi o SRR S

1987 4E 9 A O ARREORKELH T = v r OMIELRBMNT B,

Tuy b OSEECEEOCHEESAYR 0-3 KR TR, BhEoLhotce v Fig
EDEAREOBENK X\ edd, LB 6~Tm clESTHOE— FAb5b, Lol, X1
m B X OBEOEMEE (h~h+1m; h=0,1,2, ) &3 5 EE 0 mEmaH (X 0-3,
gamy ok, B 14~15m, 10~11m, BIXOT7T~8mEFhFhe—23b5, i, #
7 9~12 m OBARO MM AR b K E Do T,

X 0-3 IR Lic D2 R 0-4, 5 TH B, X 0-4 13 1 m IR ORI B T 58K
ORE KT O A 2 BE IR, DA 2R SR &t & CH ¥ g OFR R 2
& OBIEHITE AR (mtha | F 0-D I Ly, WEMHMEHOKE I NOHNTT5 &~
€)% (Rsu) 37wy FRCRIEE LTI EE 2B, HIKIEN OB O M &
JREER X 0 A BREAE D D, BHE 4 m DUT OB IERIEBNIIETE L inh» 72,

B 0-5 AN OB OMES LR T, YT =v i (Cif), 79n> (Qgl), H7 v
17 D) ED LS, BV oBEERIchic o THET 58 cd, Holembim
HEEr oMo TSm0 E EAER Ui (K 0-4), K 0-6 1Bk o Wit (be,
cm®) OB S AT BB ET, B> Ch B, K05 ER0-6 & RT3
&, FREROBBEOHESMIL, EbbORTE L 572 —vERLTED, K
OEMEED B 2% Y, B BiaE o ok & Tk o HBHE 0o 7,

i) MoviEee &8 & OBk
LA REER (d,cm) L8 (,m) & OBIRER 0-7 kiRd, Mok, i
(1969) AMRE U o ihiEMx 4 BB fR
=l L 0-1)
TP, 20T, A=2.29mem™, 2*=16.7m, k=1 "Th-t. k OfETTH A
LB 2 5 e TR B e &€ L BV REL S & 3BT 5 (Ogawa &
Kira, 1970 WO THEANTH L 51, K7 m v b0 A OfHE, B USES Mo IRIEBHk
RBHAHIRAR CFRIE D, 1965; /NI, 1969) i (A=1.85~2.73) &R TH - 1
R 0-7 Clk, WRIAZEN & BIERIER & 3R BB T m vy + LTh B, HIERIERIL
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AW TIRRAES I L A BAERSOFEIT - T, Zry b ERIUHITCD B
DEMROTE T — 2 BT, T BBELSMEMBEROMELRAS,
TEHEE D (1965) X, AFFIE T m v b & UHAER D B HEAIEER (3= MM
R, MiE (b, m) LEERE (d,om) &olic
%;==3g%§;f+“j%j§ 0-2)
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DB GRERE 72=0.943),
Y. =3.52BA,+45.16 -3

LZAHT, 0-2KD 2 00[RENE, APGES m v b CELRAGR (0-15%) LEHTL <
PAMETH B, T T, APFET v v bkl 5 WEMiESRAE & LB ER - oGS
0-3RTELTEBIDOLEELT, AP e v + OBEREHEL TR L 5, 0-3 K12,
APFGE S = v b Il B TR A EE (38 0-2, 38.96 mtha~) #RAT 2 E, AT m v b
WAk B LI 3 L % 180 ton dow. ha 'R L X h 5,

Eie, I 1969) vk, BROMEHER LA & OBIRETRT 0-1 KOMK A, R
foll B ORI R: Yofe & LT R iRE L 7o,

Yi=ph*A¢ -
oL, @=2.0, p=2.0tondw.ha'm~*(mcem )2 CTH 5, ZOflE%%FD % % M55~
vy MCHEATALE, 0-1 KoMK A4=2.29m cm™!, A*=16.7m X b,
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B1E EUI—7x—EEICEEL EEBE

-1, # B

FETE, 7y b ORSREE OB LIRS 5 1o, RO E R o & 2%
BEE U2 1T - Too MRS W 531988 E (Miyaura & Hozumi, 1985, 1988, 1989)
i, S0k s RO BEEY 4 X, BEROED Y £ — 7 o — L & ORTICIRV-
PR A L X B, BEROIED VY & — 7 o — VLT, TEOERIARE R D5 b M 7ois
Bicdh 5 (Bray & Gorham, 1964) & ERFZ, MRWTHROBREESCHERLEE L b
ISR CETE SHAROEIERDO VLD LD 5 5,

COETUE, HEHEOTSEEY 1 AR E U CRROBEL R, foFEHEE Y
ARXEFEOMED Y # — 7 4 — VR L OTERGPIROMARSRLBL C, BFEOMAEOEIE
BRFOBBORTAMECEDL > CBEL TS e 5 2 Lo TOMHT LR 54
B
1-2. M¥EFHE

1-2-1, PERS L UREFE

V& =7 = NCBE LA Z OB COMFTHEE, v77ry b (0-2-D BT330T
BB, $7 7wy bik1985 4 8 FICRRE Lic, ERIL 330 m?G 16 mX21 m), SFHfERh
¥10°C, EBEIRELTRY, A4V ey P OFBI—WRERL - T b,

Y77 ey b TR AR O A 1985 453 X UV 1986 4F 12 AT, ThEh ol
I3 A A ORI EITERE (bags 8 & O bags, m®) ZEHH L, Zh boBEN&HE O
W iR & 5T (BAgs, BAgs, m*ha™) T 5B, L0 MBFEEE (N, ha™) 131985 4F
12 B oRES RS, FHfEoMEFERRETEE (bd, m® 3,

bt :BAss/]\fas (1-D
T Lice Mo (1.3m) DLEO@EEORME (b, m) (31985 4 12 H 0 AWWE 1T\,
FEINCSEIE (i, m) BHE LI, 7 7 m v bk 58 0 s W& s s X o
BEER R 1-1 R,
ZAB O MR R ER (RGRye, yr~) KK TR L,

1 dba. In(bas) —In(bass) _
RGRw=, =47 =~ 1986=1085 a-2
B 6 O BRI R DT (RGRy, yr?) KR T L
31 (RGR,):
RGRbam=*{ﬂ““*7;"“‘“‘“ (1-3)

FetEL k1985 4E 12 Ao A2 D 7 v v b ¥ b O MBUEGRE AR,

1-2-2, U &—7 5 —IOBIE

19854E8 A 22 HIm 20D Y # — + 5 v TRy 77 ry P HE—HRICEE Ui, V 2 —
Sy FIRTIAFy 2 Ay ML (0.5mm A v ora) G, BREERE (B oMEE 1 mD
TH Do BHEEEMER Im ORSCERE L,

V& —7 4 =ML 19854E 9 A 25 HB 198645 9 A 26 H ¥ C A 1 RS Lic, A4



TLRIRIZ d UF B RS o AT

El-1l. ¥ 7 ey OHBEMEOEE GR1-2-1)
o TR A B %

N e (985 (1986)  (1985)
(m®ha~v) (ha™")
Pinus densiflora Pde 3.92 4.22 59.7
(7H=)
Quercus serrala* Qse 4.86 5.04 239
(zy35)
Tlex votunda Iro 1.25 1.31 59.7
(Z mlraes)
Rhus succedanea* Rsu 14.67 14.67 1130
QEPED
Mallotus japonicus* Mia 0.578 0.606 59.7
(ThrFv)
Ilex integra Iin 2.94 2.99 328
(g7 %)
Clethra barbinervis* Cha 0.714  0.708 209
(Vavs)
llex macropoda* Ima 0.0659 0.0684 29.9
(7 8)
Sorbus alnifolia* Sal 0.157 0.161 89.6
(7 RX%F)
Iex pedunculosa Ipe 0.381 0.385 119
(vax)
Ligustrum japonicum Lia 2.69  2.69 1790t
CYIETY
Dendropanax trifidus Dtr 1.35 1.39 388
(rzvis)
Quercus glanca Qgl 0.0357 0.0357 29.9
(75 h)
Eurya japonica LEja 6.57  6.63 346071
(e %)
Cleyera japonica Clj 1.32 1.36 1100
(s %)
%1 EIEIRIER, T 19854 19864 F COMIcY 7 7 v F Wi b 1 {4k
ERer N LT AR AL v

DIEDEM Y £ — 7 2 —AHEE (L, ton dw. ha™lyr~) BLOZDOMD Y 2 — 7 5+ — AR
h, 19854 9 A 26 H B 19864E 9 A 26 HETCI2MWMD F 5 v Y init 2 bV £ —
7 a = VIEOFEEET B,
KR LG DD DFED Y £ — 7 4 — AWE ([, ton dw. yr-1) 13,
In=L/Ngs -4
TR LA (Nes © A0 HBUMESE, ha ),

3. &
1-3-1. TOFAHIEI & 5 BEL

M1-105 77 5 o F AR () 5 X OEBIR (bow) DHEED 2 HIAL

IR, OB & OWTITIRE, WIC L, B BMEctEhs sHms b h
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Bo Lichio T, FEMCIBOMEY 1 R gkl F S oE I h 5 &)
E LT ZHED 5, R 1-1 A BT O SPHEE (U, m) 3 X OSSP oW (b, m»
PREITRENT B, R & oMaEE & BRI,
%:25.512%0‘228 (1“5)
CHEBTE I (#2=0.858, p<0.01),
B 1-2 w2, FHOHBEEB (Ny) & EKHEEAE (BAs) &7y b LI, ZORIK

- %F‘ 77‘1‘? v Pde
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T ' 1 T BRI
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HER AR
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T T T T
JL}L #yLsJ Dtr

757 Qgl

-IJH ) " t,u.?}%; Eja

10 -
O‘Hjh[tj ] rﬁifbj vg%CU

0o 5 10 15 & 16° 0% 10 1
h(m) baas(m )

R1-1. 77wy bl s, BIROEE () ds X 0BT BTTHIRL (bass ) OFARES 15 (1985
).
REVEFN L U,y ban) BT, WA ORCH OS24 L. (KX1-3-D
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ARt U B E B RIS O 1RAR

W D DEERAE R T B, OSERERIERNIKRO L S UCEF L, 1-5
ik 1-1 R T, ’

BAgs = /25.5)3 Ny 1-6)
tEx sy bha, ZORD k6m, 8m, 10m, ~EHRATRE, FRERD by L
BT B, Nygk Blg & OO BRZEON B, K 1-2 1, /D VAR OBHH©
TR AR (BAss) DMEGBE (Nes) IWEELRMAIL TR EERLTW 5,

7Thwv (Pde), =335 (Qse), 7 uizrxsd (Ir), ~€sF% (Rsu), =5 /% (lin)
BIO7H AF2 v (Mia)D 6 BEISEEEER Im U ETHD, B OB SERMERE S
8Sm LT T w oo BEIIC, FIEELY 77 Ry bICKTLEA, BEVLEKE BT 5, 5
Ki¥s & MEROMEEFH BB WTERL ban 'k, ThTh,

H1-2. FE0HIBUEEE (Nes), BMRTERAF (BAss) & WS () & 0BG M
OFE, 1-6R D < I ORHEBEYEL, BEOBOBTFT h ORIHEE R,
O: %R, @ WS, MoMS oV TR B STFHBE o S MR
WTRAL BB (R31-3-1)



P

bty >0.009 m? GEAD ; 0.004 m*> ba, (EA)
Thote (R1-1, 3,
O SIRER S SHE L L CoMOBEE 2R3 (GRF - 07, 1967, FH, 1987a),
Liciio T, R1-20fENIDHEBNRE 51T, #EY A RES0BMENcw, Mok
B (Nes) IR ECEITTELE, BEWTEAE (Bds) TEIWAHELENE W,

1-3-2. Y (1 X L EFEORSHITERMRRE
RO BB O BRR (RGRyo) &BEY 1 X (bays) & ORIOBIREHMN THRAE LR
ETh, eV h L T RGR,y & logie(bass) & DIFIICEHIEDOHFBI(72=0. 05, AR 59,

007 ' | ;
Pdee
006r 1
005k ]
004f 1
':1‘\ +CI . olma Qseq,l,m
5 003r /O Sal .
OMja
£0027 y
% Iin
T 001r Dtr 1
O“Q.gla '«»Eja ORsU |
Lja
-001} o Jpe ]
Chao ) | \
~002'5 L -
10 10 10
b Im(m Z)

1-3. Ao BEETHREEIE (bay) &IEENTHHIEROFHIE (RCRywm) &
Wiz ORISR, RGRuum=10.021610g;0 (ban) +0. 0663 T & i (#8=20.278, p<
0.05). HERR L RGRyam D 95% EIHTIH. HER O TRV D RGR a3, Oyr~!
NEOEREREh T, They (Pde) 8L 07 mFxesr (Iro) offiko
RGRu e DEJMEROyr— L b &K & o do s, FO RGN D ehs o fofedd, F 0
HECH B RCRuyum DIEDOyr— & OAF 3G TriE v 2 o Fo. BRI, bawm DIEH0.009
mlEoliich s O B, @ W, BilomsaEl-1v8m. Ok
1-3-2)



TR BRI R W b MERE o I AT

p<0.01) 25, Ff, v a=BIU ClVGIEORET (#2=0.86, &3 4, p<0.05) 2B 5HR
oo LidL, ThbBBAOBCBIL T, FRAGHBEE Lo (0>0.1D, Fiz,
V77 ey P RO Q04 B BIL Th, RGR.. & logy, (bag) & ORI A T fakEE
WA BRI ot (72=0.003, p>0.1),

RGRyo DTN OSFIHET B B RGRyom EAFED log,e (baw) & DENCEIE D AHBY % 7R
L7 (R1-3), TigsoBILRIL,

RGRym=0.0216 log,o(bay) +0.0663 a-n
CHELPE e (#7=0.278, 7 — 2 BEEHO 15, p<0.05), HF 0B <, BARba,
230,009 m*BA ko> 6 BEE) E{EKR & DHID RGRyan DIHEVER 1-8 TG T iedb
b, FARICSERIZ S RGRyum D&\ & BT O W7 238 F Ty,

1-3-3. 770y MB35 -7 x—I
VT T a e P COERY £~ 7 0 — 2R 8. 72 ton d.w. halyr-'C, 0 5 o> 54% pi3E
DY Z =7 x=Nilote E1-2) M4 OHBBEORER L OMET » FELEOEM Y 2 -7 5 —
HMEIRI-BER LI, 77 my r OBV 2 —7 2 —LHERICHED Y 2 —7 4 — A3
B, HAEPNOBERE CRECHE XhE (eg. Saito, 1977; Nishioka & Kirita, 1978)
OIS E T,

1-3-4, BOFHEGY A X ban LEDY) §—7 5+ —IIEE
R 1-4 wrd &8Y, BOVHEEY 1 XERT banDMEEED Y £ — 7 4 — AHE O
PRSI by & O EIEDHBIN D - 1o, % O BRI,
5y =0.307 bay, ! a-8)
CEE X R (r2=0.904, 7 — 2 B EEHO14, p<0.00D), 7oL, 7 A% Uma) {BE
A XDBPNEL, Fl@EEL DR, 0@V 2 — 1+ 5 v TS RIED Y £ —BHiRT

#l-2, ¥y bR AEMY &2 —-7 4 —
A (19854E 9 H26H ~ 198648 9 F 26
f).
VA—F Ty T OEG0ME FHRK
(CV) 13208 b 5 v 73 5 .
(AK¥%1-3-3)
Y &2 — UL cv
(ton d.w. ha~tyr-1) %>
1 posi i 2.14 30.1
Gt oot 2.44 60.1
HIAE 0.0865  44.1

" HF 4.67 33.2
NSk 2.00 112
BT - Rk 1.24 66.3
/P ETrN 0.0141  64.0
Eai 0.800 21.1
e 8.72 35.9

%1 DB HRABE R A ST,



R

il dE L bRk, ZhEEREFEL BRI Ui, 1-8 No Bk, 1#Ed&Hed
DIED Y & —7 4 — AHED, BECBRE  BoPISHEEY 1 RTERENTH-Tel &k
RELTW5B,

1-3-5, FBOMBEMEERESE RGRywm EEN) §—7 5 —IViERE
B 1-5 1%, RGRym DL, FiDIED Y £ — 7 4 — ARE LT SR A cH - 2ofF
(L/BAgs, ton dw. m~?yr~Y) & oBfRERT, WEOBRIL,

RGRyem=0. 2874(L/BA35)—0 0181 a-9
CEMEE NI (#2=0.635, F — 2 HEEHD14, p<0.01), 7t L, TH~&Uma) D5 — 213
EUREH SRS Ui, B 1-5 ofREE, BolEEsoRER & B lmimilcy
DEDY £ —7 a —VEE EOHICIEOHBNH » e 2 EBRL T 5,

1-4, & B
1-4-1. A—BBEROBSHEMEREOERE
T DS EE Y A XBRT ban bk, BRETAHEE GEARMMEKRD) OFETH - (B
1-2) Enhcin, *OfED 1 HEEMAL ) DHEDY &~ 7 3 —VEEOBERLEHE T
Bt (1-8 58, B 1-O2, B3 L b o REMHEEBRREROIE & Xnbind - e (K 1-3),
CDC LR, EHROENRCEBCBRLTWTY, FhFENOED MBI R ER LT

#£1-3. v7 7 ey bk S, FEMOER L OHETF - BROERY £ — 7 2 — VHE
(19854F 9 H26F ~ 19865 9 H26H).
YR =15y FOREYZ ey b B 20l FEHRECVIE0EO T v

SiBT A () Ao, WEBHREYST s Y 2 -2 A bho o b
Iy SOEERRT. (A31-3-3)
Y &2 — oy — A
w4 G B - i
(kg d.w. ha~tyr-1) CV(%) (kg dw. ha~tyr') CV(%)

Th 928 Co 180 109 6 204
o 657 o 71.1 309 ()] 113
VAN A o 284 D 202 20.5 an 349
NS F 1298 o 46.0 738 ()] 87.0
ThAHTY 52.8 @&)) 250 1.66 (14 310
e 336 @)) 136 14.5 a2 355
Yyaw7 30.3 (5 260 0 Qo) -
TFANE 0.414 (15 250 0 Qn -

T RE T 22.3 D 188 0 o) -
Voa 13.5 as 334 0.102 Q19 447

E N 288 D) 117 0.160 7N 333
hZ Vi 127 4 174 1.49 an 122

T 5 h 5.18 D 250 0 eh), -

S 337 ) 59.2 16.8 )] 187
Wl & 118 D 112 0.319 16 240
TAYYG 7o 80.6 ()] 70.0 - —
YERHAXTH 1.99 QL 219 - -

* 1D BIEAKAK,

—— 56 —



TRt v b B TR RS o ST

L b AEDMEERTHI TR, RGRuwm B U THIE O R H & B & 2S8R
i, EAMEOMAH G Eh T LEB®RT 5, 20X 5 ef—RBEcksd 5RERD
TR, FoX 3 RBRIEL - GRPBERAIEA S by

FTPEZOhAOR, WEOKRECH S, AR LCE, 7r~y, 7rikxE
FRLOF T, € PR EBOBEREE L D FEEEALLE (R1-2), #EoX
B0 S TEN B Y 5Dl EXMEOREROB I O—~RE o0 b ki
Ve LaL, 7 ey PIBTABRIINE ¥/ FORTEMBoBEoBRTICE L
NBZERBEAER Do, LEcoT, ~¥ ./ Fik, EAROEBFCEbLITL WK
B TR le b HEINBEARBOF I 27 XFF il Lok, MEONBEEDOMT
BN B D ot b E 2 bR b, Lo T, ~¥/ FOREENZ S OMEABEE X
D HECEBIR Lz 2 &1, BEONEEE LT CHEIIT & i,

¥ i, F—PEBAOREROMMZEN, Moo ciRETsLbE2bhiv, &

[ T [ T
*Pde
104 7
- Iroe y
Qse
ling/ op
3| SU —
10 °Mja
\5~ i Dtr, |
2 | Sal
g le°
;%: C// ¢Lja oCha
£ L °lpe __
10 qu
=5 °Ima ; { ,
10 =3 -2 =
10 10 10
b0m (m2)

Rl-4. 77wy bgkids, £ 1 EEFSHENITERE (ba) EDY & -7 4 —
VD LGS b OFHE (L) & DBIE
O: HIELHEN, @ HWEs. HEOM BT oW 12A R, ERERT L=
0.307 bt (#2=20.904, p <0.001) 2R, Fe#il, TH~F Umad i3y 77 e v
P AT EEAD T Y A XA E Do i feD20E O Y £~ b F v ST
IR T E I oo b D & H L CEREHE A SR L. CR1-3-4



W3 P W

i, WA, B2VEREER T, BoBMEEBE v tHEshb T &
kb (FEE, 1987b),

T, R1-5 iR & e, L/BAs & FEWTATEBER & oo E0HEBIOERIDWT
HELTHL 5, FBEOMEDEM Y 2 — 7 » — A8 (D)2, BT - C 1 EMIcEE
IhcdEl (UWaew) RELWEEET D, S0 L&, L/BAsik, HAMEEHE DD
DIEDOEMI A RIS T 5,

L/ BAgs = AW ppw/ BAgs a-1m
1-10R Xk b, 1793 (-3-5) v, Moo MRKiEBiRc RS & B EBTERRMY 72 b OZEDHER
R e O IEOHEBNS B Z ERFRBLTWB, X5, MoEEEL 1 EBOEFE

F LEICH B L 5 IeBIBRIERNCB Uik, L/ BAgy OB ST e B A i s e 24 7o 0
DIER (Wf/BASS) ERIcENB,
L/BAgs = W,/ BAgs a-11
T I T ! 14
Pd
006} e
0051 —
=004 §
|; olma §C[ ’ Ose o/ro
> 003F c)M/. 0Sal -
£ 0.02F /e ~
= fin
& 001} %D . .
@ . r
O Ejae ng el ja Qgle ]
-0.01r elpe -
002+ oCha ' [ i
0 0l 02

L o
E-A-as(tond.w nr2yrt)

H1-5. 477wy MRS, HHEORNEBTER D D OBOEMY £~ 7 2 — 2
fe (L/BAss) &ABEONEMTEHEL O THRER (RCGRm) & DB
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LU R, R, H1ER, B2ERSLIOE3EBorhZthic
B B oM GHERCHET 5. 2 %R ObEE16m L EE) 1HoR
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2-3-7. BOEEOHIRR L BORBTH

1 DOBTE LR 5 4B OMEO PHHBIR () %k, 7r v P NOEY v 7V
(KB 343 5 2-3-1) MMl 5 e oMo BBIH R 2-1, n) #FHAY (=170 TH-
Tof & UCEA L, B0 1 » & B5EEAEE (Ve, m®*m™?) & oBIfRE R 2-10 1 R7R
LThsb, MiEoBIRE,

Ve=1.33% (2-2)

X o TR LI, 2o/ 1.33 (mPm™) ofil, e v P HOLY v IABEEREOK
F1(656.6 m*m~®) %, FEOOXHEH (493, X 2-1, a) CH-fHiThy, BRI
H v FAREN O 1T b OFEEARTH B, RboLE T O 3 (Jpe, Sal, Fsi)
PR 2-2 ROBEHIIF - 2 I KARLTWBDT, HoOBEEROMEE OO
DOHBROMEI1.33 % LA TCRISELETE LI it s,

2-4, & &
2-4-1, PCM 2 & 2 HMORBEEIL & £EEER
Smith (1973) <= Richards (1983) 2MEHL7c X 51, FHMROMBERESE R AUMRE I
LT, RIEHHERCERBCL > THIRERTER (0-1-2), Lo, & IE ik
HICHERE O 21T 5 A, BELEBrRADHIES, ThZholEesi)s TR, &
5 b OREMAN D OFBTL b O L LTEES K, WESHhEEMTELERT 20001

I a— L—
100— Rsué 7
A Dtr ¢/ °Ejd
fi
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K2-10. #HFE ekl s 58HoB o FHER (v &, HoEBER (V) Lo
Ve=1.33%0BRERIEHESE AR TV S, SEoME D LTIIFE-12E
&, CR3ee-3-7
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TR s B RS O BT

BT IER B ie\v, Monsi & Saeki (1953) AR X A ZRbk 0B E Lo 4218
FRRHEE X IFE (0-1-2) THRBE LI E B TH BN, AP cwEes UinmefE, L
BRI L BIERE LD L 5 BN B BEDIEH B

APERERNC IS T, FROE O, BE0M LE sl 5 RS E O BTN
v — 7oL L LCEgIhs Kira ef al., 1969, Ticith, MEEHENE D L DL
flHEmTi bEe, BRERChblesBENFET S ERicdhb, LoLRns, #kE
TR NTY, ARSI T AEREE D ¢ — 7 HORILT LI EEOE L h Ok
BL TRV, 2O, b 2RO X 5y — ARE 2T CRERTCES, A
THIZR T, K2 HEOBMAPZEICHB I T BB HMEL L5, 1 ES
10m 25 15 m KA Rib, Mo 1HE EE 5 m 25 9m g2 - Cuvic &35,
ChB2HOBMBIEENCE > Cwie &b, ZOATHKTCBHUANED 2T oic 15
L, ERFEITH LB I0~15m &S5~ m D 200 LE T -2 o b ek B THA
5o ZRMITEMAHTH AL, XS HAREREB VB, Al SRS
B EBIT ATy (Mia) DESBR7I vy (Qgl) Lo bbbt (F2-8) 2, &
BOLEIEBOLZCHBE LB TH-C, Thbo 2 B oSS ISR B e 5 BE
ke,

B D o X 2B MR ORI R X g, SR LIRS IE O BT e — 2
B2 4~5 DAL EMHE I T3 (Yamakura ef af., 1986a), LirL, oo &
DIEEMCE R 72 4~5 DOBOFAEEFE L T B0 E 5 IR ST Inbs, e
RIdASk, KPRIIEROSHBHETH D & Bise s X 57, PR Lo AR
CHM S hic ik ch B (Monsi & Saeki, 1953), UL, KBTI % - CJE BRI b 23
I MBI T, KPR HE & 53K & v (Shinozaki & Kira, 1977; Yama-
kura et al., 1986b) 7o, LECli~7c X 57, HpERER ORI OR & EEOIEBOE It
D ORH—FH LI WATREMLS O & & ABETE RV,

—J7, PCM 2 X 2 EBREGS OIS WTHEBER Z &, FOIER D Licw < DnIEFN
BB, BB, ERKEGORIDERBPFET B, LD L Thsb, WFDELD
BEGT AR, HREC X VS LB OB L ch b EELLR S (B35,

ERERERILAN OB X 5 & PCM OEg & O HiliieovTiy, #43ECEEL VR
i 5,

2-4-2, BHROERBBELZI/BOMBICL 3EMOEHFIZ>WT

Vv A OBEYERE (2-3-2: M2-6 d, K2-7) K—EDEBRRBoTr s, $1
~EIDLRLROEFOY v 7 VEOREIC S FR W4m) BZRZF b (W26 a
~C, R2-D, EROTHITEAHMBEIMES 72h G S EuEMTHE, 0L
ToNSREEREE O EIROFEAEE, —E O TRE LT 0L BIc AR RIER ML 5 & Licdh oo
TER—HEIR TV B EHEEI NS, Tbb, IEBORE IR 2R 5 B0 WE
BB oo T BeDEELLRS, COZEMNBMLTh, 1B IO 218
BOWER, EROMBBES R 122bbLT, bbb PHH2m ThHoTe
(2-3-2)o 7'm v  OEBHEELBICE WFETLThE, P X b RPEHBERREo 25
DIERGDS, PN & » THEECH EEERE XM 5, Fe ks UTBIE R L T,
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M e

EE2X 5,

HBMEOBERE, ZoX ) RERAMTED L S KEMEEEL TV THS d 0, B
OED MBI 7, (K 2-10) 1%, £BT AL coBofEo B k45 0T, HE
EFERDFER B0, Licdio T, K 2-10 OPIGRIE, BT AR & 3 & 25, gk
PIBIRIE H o Tc Z ERRL T B, SO L, B v~ A TR AR R o 801 J7 1
DIEAY (BED) Tl KFPHRAOERNRY (HE) CEFNTHHZ EB2RBELTW5,
FEE, BREAEE Voo fEIIEk 200 fARRE OFRIZEL D - 7o (R 2-10) 't d 2sdvbh B, v
7 AREOTE TSRS 2 1~2 m O H b, ToOBHEZE eV 2~3 (54
Bt Elehote (FE2-1, ad

EZAT, Tuy b NICHBL LRI 19 Th oo hi (@G 2-1), b ]l DolTFE Lk
DL R B Ui Ciiisv, 78 v b T 177 OB S Lo Zeiic, o 493
MBI L GR2-1, a) ©C, 120 FE LT BB FHHEL2.79 (=493/177)
Eiehe i, HF1ERBAOICETCRBETS &, H1EB[OY v 7 AMER X 177(2-3-D
T, ThOOWHENCHEL Lo NEEL 240 ThHotee Lok o, BIEROY v I A
S8 1 o¥ie b I B BP0 1.36 (=240/177) & 7%, Hallé ef al. (1978) 1%, #
7 7 (French Guiana) OEHOBBRER NS, #MEEOMTEOFHELE L b OEEK
(CAIL crown area index) *EL, ZOMHEA3.0THoi EXWE LI, Ht0H
HOMAROBENT N TR AZBHEOLDOTH o & LT, WKRO—H ECcHE+ %
R e e 3 BRER s bl (ZOEHIEDWTIE, XBREOWEERLE L
HITCTEIDLWHEREMAD)e T OB AMEG COMT R OB & RBET
B o o SUESREE V. BPRIC 30 TR D B EREE SR e & & SR CIER IS W 2 &3
— b Ty % (eg. Whitmore, 1975) 2%, RO — G L CH B4 2 ME B
BWTHBTLHL L Rvobhbihicy,

2-4-3. HHWBEOREHZEE L THPCM

PCM @ % » & bk & il B0 MiE R ika i ic » CIEB iz ©
ELEEHB, KD LS E 8T ALE) OBFEOME LR X4 55H (X 2-5, 6)
i, BETHhLAHEPIETHOPWE ST LIS B S C ERTE I, TOREKTE, PCM
ok BRI, FRoMGEEME B L Coh g CoOMB IR &R o i b oy
HeblLicEE 25,

ZZC, PCM icBiL T, 2408k E T Tk, R2-5 R&hbEB, Fry b
RIS RSB CH B, BTRCBTHAER, TEHELSOMLOBAK Ly v 7
Vv S RENRT B, FER T ot A4 YT Ey bTIE, KD 2mX2 m i IE S BT )
B DB LI L 5T, DR NS TEEOBRE L Ty S Y v TE S I EBRRN
Giro Tk, BT EETHIED AmBSEFBE L ORI O X 5 inllihe X 5, FIFEIZEH
DEMFIL 0. 122 m2E ED IO T, FHER T2y v 70 v 7O l&EIT0.79% (0.1%2
m?/4m?) Lish, BEROFBEERE (K2-6 d) OHESMHIIERDMH L H2IcEh, LDV
fE (3.7l m) © 5% EFEMPNLEHES0.19 m & BN S e fr (2-3-2) L7ohis T,
Loy v ) v ORI, COPBEEN LTSk EXTCho EE 2 b,

Fie, v AR OMEIER O TE DT IA O MERE (1 m) &ED B I » Cek, APIEET

S



TIOR3 o % B RIS o f b

B LI Im ofEHE (2-2-3) Didbie, X OB ELRIILCo oMkiER 0.2 m KBEL,
KRR LT > Chleo TORE, AIEREOFEHBBES, TSk IR oR 2w
BRI m OBE LR TREREROEBAZ EDbot, Im L LBy v
TABEE0.2m & LABA LD, LD REREROMSOPEEET VY IATHB &
WOIEWEH BN, WEDOFMETE XD &, I m OFIMTIAE R L3 5 BEBTH -
oo COIEUENE, BITEORMIMHEE RS v A THAL LS ABIED B b 458 L
b DTH ol bH L b D MOBIT PCM %47 5 B8, v v 7 AR OB o T
Jir obERE, MIERZEE O EER, BT RM oM S o, e s E o e Bk
IS THENICED TWEI R L W Bbh b, 7k, WV 7 S o 35 e 1o B
LT 6E (6-2-2) TETOEEEML S,



il B

B3E WEORECBOEE & OBRF

1. % E

APEREE R LT OM B IEROBEMIO € — 7 HOFAE L LTEE S h D Kira
et al., 1969), & %W OYABAEREIE, TOMEO LWCFET SBEB ORI L5’
K< Fen (Mozumi et al., 1969; Kira ef al., 1969), £ b FHloMERE /5 & £ RCF
FAFTRE e R A F — NPT B D THH 5, COTEMLEREL T, F2HCERL
Fo I B SR B BUR OB, FOBK OB 5B OHIKIRIE &7 B 2D BIFRA
BHEHEREMER D B —TF, BIAROREL L OBAROHKED LD A THATETH S L 1X
Ex bRV Y 1 X F AR OREEEOIRE L /b & E ML T 5 (Stubb-
lefield & Oliver, 1978; Hix & Lorimer, 1990), Zh b Z & bEHEL €, BE—FHEAND
R OBIAR O MR ST b OREEEERB T 50l Pl &b EfEofED
B AR LT OXBEE GENRE) LoMALxElLIcT7 /e —FEHTHS
EEZBRB,

LIS o Ze IR Y, IEBAIS O IRE O S L BRECE N VTWbEELLRS
(Smith, 1973; Hallé ef al., 1978; Richards, 1983), Z OFE-CiL¥-, B OB L HsE
EOBHTH bLMNTT B E Ebic, BEREERET A« OO OV TH R AR
Inhe Fie, HMMOMENTEEA ORREE, WA, & OB CERE oML
TRz 5,

3-2. BAEHE
3-2-1, PAEH, BARESLIURREEOEHE

WO CIEREEERE L ey b (R 2-1D T, W GiEE1.3m) M EolEy
FrodT T O X e EIToVT, 1987 4E (0-2-2, 2-2-2) 3L UV 1989 4R 9 A icrmE RS %
W Uico 1987 4Eds J 08 1989 SE O H 0 Mo ss Wi & 5k e h T BAy,, BA(m*ha™) &
Fg, foid L 1987 E O B & 3 (BAs) 1L, 1987 b 1989 o M i43E L 7o
O NI RS E 7oV, 1987 SR MO MREE (&) L () ofEx v,
Bk d2h OEXREE Ui, dh OEOR T & OFNE, 2d*h (mPha™) 12X » TET,
Fet2 L, 1987 4E2 & 1989 4E D BIIZANSE U 7 flifk o 5 — £ 1TBR\ oo BRI OBV,
miha~t) ORHFEITE 2 ER L (2-2-6),

ZOBETE, BORERRT T A — & — L LTHOWERTRA R o NEEE (UBA, m?
ha 'yr~Y) &SRR OBIRR (RGRup, yr=) O AT T 5, thbd
BFERFRB > RE L » THERFTD, TOBRYUBCRIT L8R D5,
Hors W A et o BUR MBS v, BAAL TR M7 b O Mm Wi R & o BiniEofem e U
THRIND, TR LT, WEKHTHEAH OMER, KRt e st 23 Ba R p
I A0k w5, RN ERAYEL, HEORT vy A ERT AT A -4 —D—
fiL B o LM TED, Lichio T, ABA OENKE WTECL 4ABA Offis BA OfE&

DT VAL o Tl RGRoy DI NEE N H B, SO, 1987 445 1989 44 ¢
@ 2 RO N TE R EEE (4BA, m*ha~'yr~") BRI L.
ABA = (BA— BAs)/(1989-1987) G-D

— TG



RIS U D RSB R o R

¥ e, MOMEBTHREaH ORER (RGRy, yr™) R TR L,
RGRya=(1/BAY(dBA/dD
= (In(BA) —1In(BAs;))/(1989-1987) 3-2)

3-2-2, FEXRARE DRIE

B3 v — (photometric sensor, LI-188B, LI-COR #b) &l (0 2-3 a) o4
I i CRE, vV Ao b TEoMEORNE (2-2-5) o, Thbofifcs
FHRBESWE L, i, BRoMoME#EL 7 ey r OBERRIZC, #EEH 18 m
DOFEOWRE & AFFCE L, Shboflnd vy 7o ki o o (i o R RE
BEE LI, MEDE, v vy —OSZHHIEN ET B8, £oiE,L 10~20em F
B DKL D FARE % JUTE U oo SRR 1989 55 A THHE 6 A LAt TR Tt -
foo BirAic, ORI, FHRAOIRE A LOMOIED BIHMISIEKRT T 58 TH %
(#E 5%, ®5-3, -6, -10),

B4 7 Aepdie, Zhb & E USSR A T Ol 78GR R & JIE L e, 177 o
BPEORNG 89 HAHU (R 2-D, ThboEHtHEE 2m b ldm GBHIKL - T
15 m)EClm ERCHYREOHEY T o, CONELERELBACTT 7o 1 HH
e 3 AEDIEEL, OX_4 HEBERL LI,

b, v I ABENCOMNMREOWE BT A RE ElR) OaEME LD B
Bz, Fe v bodh 12 km RALET 5 A B AFHBANOBKA T, 2 A /7 & (Cinnamomum
camphora (L.) Sier) 8L 07 I » v (Q. glauca) DOBTEPI O RRE D RHE LSV % P4
Ufco Hidkoo JUsESs B A Vs, BP9 CERIE T i oo — R IR ds & Wl R A ~re, =
PG 1990 46 5 Arb e K2 FE L T » T,

3-2-3. Y FINETEREBOENBENSH

v 7 AEEO ETOMBOMERED F — 2 R LT, Vv 7 ABIREPIR o AR R
DOHARLTD & 5 UTHEE L

WX Im oy v 7 Aigedle LTty Efs (83-12a), 2-2-6 TR LAERD, &
OAERHAL LIRS 7 b Oy v T ABEOEE UmPm™) LRETH S, L-T, 2o
V7RO S DBEE 'm ¥ TORH 0GR, mPmTt e ie s, v T AR O L,
WE Im, 38X OWE Im OB IR B ACFHEMENBE % T hEh RLL, RLI', RLL T%
o WV T ARG PR MR R 23 LA B O X BY U TR BBAB R B & RE T
% L WA BBLT 5o

RLI"= RLIexp(—Cl") 3-3)
o, CnPm™®) i,
C={In(RLL,/RLL)}/! (3-4)

TERINBHE T, RLL, RLILBIV I OEMELDS Ly v 7S L KED BRI S,

2 A FRLIOT 5 H v OBERNORMREOMEORE (K 3-2), v 7/ AEEHAOH
SRIE 29~ 7 AEO Edio b OB S o> CIREBIBEM RS Ltk b, 3-3K
DRERNICHNL T 5 2 E B HEDD b hic, BURERROYR (RLLE) &EYRHRE (C) (thX
h, 3-3Ko RLL, C It #%3-1 1R LI

e TT



iy R Y

R{Lﬁu RLI,
~ U~
| Y Q_/ J A Ne—
b1
, / "
[ 1
he
[ [ iL}!] (m*m2)
RLI’ T~
¥ s ~—
N— ]
RLI RLI,
y S NI | RV
N
(a) (b)

BI3-1. v AP 33 V% H RS o A5 1 B B R SE.
a OB DV THARLI-2-3%, b oW TIE3-2-4% B,

3-1. v SABREOLMASOBX () LFoNBIZ S5
SHEE (RLIYY & o oERR o fE.
RLI"=RLLexp(~C'I") CEHEINSEREROEE (C,
m™) LR (RLL) ARERB., 1~10 17 2/ %, 11k
T Ih OO 2. ( DFOHNILRS-20EE
LTub, 2k s i, (K23-2-3)

”’%gf RLI, (n(f__l) Tl B
1(O)  8.92x107'  1.43 0.969 12 xx%
2 1.04x10°  1.50 0.897 9 ok %
3 1.03X10°  2.30 0.804 5 k%

4 (@) 5.55x10"  1.73  0.853 12 ok ok
5 7.62x10'  3.10  0.751 9 %

6 (CD  8.23x10"  2.71 0.962 T ok ok ok
7 8.92x10°'  1.87 0.978 8 k%
8 8.86X107"  1.57 0.849 12 ok ok
9 1.08X10°  1.27  0.959 10 %%
10(A)  7.57x107  0.764 0.889 12 ok ok ok
11(@  4.83x10°*  0.864 0.895 11 %%

*10.01>p, *%10.05>p, *%%.0,001>p
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TR S U B BRI o AT

3-2-4, MEITERBERSIRY 1= V) ORITE AT

3-3REBWTH L, e b,

I'={In(RLI;/RLI"}/C (3-5)
RO RLUCHAEOMENBEDER S 252 itk T, FOMMBELRTYY S
BEAOME (D BHETE S, TOMBEFTEEd LT, HEES LR HEMEED
MR O (RLLSRLI'S RLL) OBE TR b B Y v 7 AR OEE P RO & 5 1L CHEE
T& 5,

& 3-1 b oy v 7 AN, HERREE RLL, X0 RLLEFRIHEI Y FRER m,
bmOSLELEsDET R, hBIV LIS RNLRDLNB, v IO NG 1,
LOWE ¥ CTOMLH OB AT 2 b OMBOSE T ThTh im*m™, LmPm™2 &5

(3-2-3) LicoC, BX L& LEDOHOBESOEE (4m®Pm™) B TRDH BRI B,

ho=b—bL={In(RLL/RLL)}/C (3-6)
DL S BRFEET, TRTCOY Y T AR ONT, RLL~RLLD X 5 felssE o %) WEERE
BB HTEO BT & & FHE U A AE IR o FE R VI Bl b C i i AR IR s e
5O, £RRoBRMEY 2.0, 1.0, 0.5, 0.2, 0.1, 0.05, DL 3 ot, ZDLHD
L TELBRAT — 2 0b, BA-HMEENS D, SN RERELYS 7 ) o KB OBEA
B, 177 0BT A L 2 EEOFHME LT L,

‘} ,
" (m)
B T IVEIED R S DX
3-2. v 7AlEO EEAbOWE () LHWRE (RLID) & oMk
Ty (@) BWLUZ R/ ¥ (kDBoRE) ol iwas Ll B

Ba% (RLI"= RLELexp(—C'I')) % ARGE L CENRIESR &5 |\ Fe. BIRR O MBI
DWTHES-TEBI. (RX8-2-3)
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B P W

3-3. # B

3-3-1, HENBEOEMSH

ey MR AHMBEOZMSM AR 3-3 KT, R3-3 0 a~i D ERR T v v
P ORI ARSI 2-5 a ~ 1B L TR Y, MELRESEY VY S ABREOMERRL T
Wh, 1m RO EECHRAE L CENBES T -2 (3-2-2) & LT, HRBEOS
R A RS e, BC R (REFD 1, 2 o PRIk R 254 % o R &
D HENT ERIRT, F e, MO GHNIRE 0.05 005 0.1 ¥ TOEMERL WS, K
3-3 a, b IR HENRE OB LR HTRLTH A cUTTRIRBITERLCThHS,
SEMRPE I - T b & AL, T OME CHMFBRESABCIE LT\ 2 & 5T,
W T AR OTFAET B ALECIR o TEERARIC oo T B, —TF, 85 13EE &8 2550
& ORADIED MG 2R C MR REE L Mg EWERE LT e o Too I O -8 0BT
WX BEFNCE - T, HRREEOSMER oM L S BT A AR R b vk,

B MM S W CHIHRERNEE L Tt 2 AL Rbh s, ChEBED < RE
DOWGE L O R L EoREch s 5,

X 3-3 DIEDONIIBGE, KR LLHE 1R L 2O TS & OMICHEEL TV 5,
ORI, HWBEH0.1~0.05 IR L 2O FUOER & OBERCH - e 2 & &R
LTCWw 5,

3-3-2. EBO L THOMEBOIEEBE

B 34 28 1~ 3LERE o L3 X OVF QU ALIE D HIK TREE DM DR %R, R
CREETEISE A R T B 1 BER O T AL o SEXgHER REE (0.068) 13, £ 2RO Lilo
FE0E O A R (0.084) & OFFXR T d o T (85, SR 0.05), Tidbb, K
3-3 R LFRE, B 1IER &5 2 45 & BT R VAR 2N IR 0.1 MR L T
Tl EREL TS, 56 3TERE LN TREE LS 2 ZE/8 O TR OIS IREE X b 0 &
5 WEAME A BRI SR S B a5, M R O SFEE R 3 3 B, 0.016 5 85 238/ T
i, 0.0083) IKHE/MERMED T FEHE0.05),

3-3-3. AN ERAZREMR S 72 V) ORIE A

B 3-51c, HA-LWIBEN D, AR D O S OMEAR AR L, ¥
~NCOBE, BEOET A HMBEOHRICL - T, KEL 220071 = FKHHTE B,
120, BRI MM EE 0.1 BLEoFICB L, S0 € — FHRE 0.2 Bk
DRI LW N — T Ch B, CD 7NV — T BT HHME, =77 (Qse), ¥ 7 = v
A4 (Ci), a4 (Ceu), ~¥/7F(Rsu), 7 wvikes (Ir), 7hiAHev (Mia), 7
7y (Qg, 47 /% (Rhe) O 8MHTH B, > 7 v — 7%, BIEOKIBH HHER R
0.1 UTFoFIRcBL, 5700 e~ FaERREE 0.05 LT o il Blh a7 v — 7
T, YO U HNT NN T L, HATNE &, HHABE0.05 205 0.2 e
D= F BB BB, oo i, FoETEIEE OB X - T ko
IO, ED ERPITED L ERL TS,

FESSFREE 0.1 BL LGB T b D O RFE (Viwsson, mPm™2 ; X 3-5 0 E W) %Al
MCEF Lic, Zofis, £MEOBED 5> bH# 1 BB 2RO H(V, mm=2 | &
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Height above ground (m)

TR B v 2 RERERNEG o SiR AT

Height above ground (m)

3-3 (&~ 1), PR FEWTE R 313 5 M IR o S EI O 54
HERL Y v 7 ARSI, TR IRE OSMERERT. 8, boRbo
S S IR o JEE S, (¢~ 1 TN, b Ao SERE A D IHAHRT IR
F£0.9,0.5,0.2,0.1,0.05,0.02,0.0L, 0.005%31. BU %R GEFD BtoW
PRI EO A X b SRITNCEV 2 & 2R 0D iBa N R
BEDHA0.1~0.05% Ry 2eMirxdk. X, ¥V R2-TeRmdEE Res-3-1D

2-8 DRSS & DBIRER 3-6 IiRT, LT h b o0BHIY, MoBEEB(V .
2-2-6) X HELHHE

(%) = (Virrsg./ V) X100 5 3 (96D =(V,/ V) X100 3=
WEP L TE L, R3-6 CRT X5, oA Ll TeEangihd sHmanRbh,
MR ALE S AR R S e o o ARIERLCLB DL, K 3-5 1k THlE
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B R

@%%ﬁﬁ%%ﬁOiuxmﬁﬁm%uF%ﬁosﬁﬁﬁ@%ocnasﬁ@@m&Agﬁ
R 0.1 BLEOFIRICR T 2 AR oH 4 () 38 1 BB 2B EKo%e
) bWTOBLUETH T —FH, B D11 M@Lou T, mﬂ‘j WE 0.1 DL ko
B A BEAROMA (o) B 30RLLTT, 20 &R AR o8 0% L2k
JREEOILIFoXBE TR LT e ERBHRT 5, ¥, COIIBEDI LY a2y
(Cba) BLJAhex, WA 2, 3 WER/BET 5 EE 9 60%L L% 5D 5,
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Relative frequency per RLI-cla

L

Bs-4. IR, W2EP 2 BLIOEIBEFRCBT 2y v 7 AEo L () Bk
T (L) AL CIIE U A H TR E o M SR A, SR EN S8 el R iR,
(A3r3-3-2)
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AR I b 5 HE B R o AT
B 3-6 CiL, x &y OHOBIRITAR CHEE S hic,
y=0.984 x—8.80 (3-8)

r? (RGERBO D% 0.940 TH - 7o

PP ciEre, HRE 0.1 M EofiRic B 5 a4 oe (o 2% 7 8L ke
Bote 8 BB R BSEH (the sunlit species), # b o 11 84258 (the shaded
species) &5, “OHEE, ey b NOBEYEROBIEOEREC X » TR L
LOTHY, WIABRBHCRHOMELYEBE LD TERNZ 2N » Tk <{,

‘ oo
05}
0.2}
01F g
001 F
w0
0 _
Zooot-
, L Gse CijCey Asu,
— 0 1000
N '
Q@ 1k
\% 05f
i
0.2r
N ol
"f.g{v L
o
001 |
Fsi

[ Iro MjaQgl Rhc ~ Evi  Jmaq Sal Jpe
0 100
Crown volume per RLI-class (m°hd’)
FEXTHBREPRAR 35 7 ) DTS

| S—

BI3-5. 4RO, AR TR IR T B BT AL
WO\ T RN IR 1L F OB A 7R BB O 3105 TR0 125
B B g TS & CBIO A — A RIS & L CHR. (AT3-3-9)
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s F W

3-3-4, BORSHIERESE S L Ut ORERE LB
B 8- B 27 7 7 bic ks oS a (Ve, mPha~?) Loy &5 (BA,
m*ha~!) & OBHBEYRYT, AHEOMOBIRENERRCERCE L, - OXEIERTEHE
Tl & EBEE & ol coEET AR R S, ThZhktEIhis,

BA=7.96X1073 V7%, (3-9
(515578 © »2=0.876, p<0.001)
BA=4.61X107*V "%, (3-10

(FafE © »#=0.922, p<0.00D)
B 3-7 ¢, BREATHNEIER CEERTBEE 5 UCiid 5 &, B o s i i
FEOBGPBBEE L D D REWEIELH - 7,
R BI R, MEOBMTAR &L SdPh LolTd Rbhic (R 3-8), EFERE,

2d?h=8.29X107* V. 08%, (3-1D
(B 5EAE | »2=0.886, p<0.001)
Zd?*h=3.41 X103 V1%, (3-12)

(Pelsads | #2=0.922, p<0.001)
TH o712

100 : : Qglo U o
Rsy®” “Qse

Cij
© / Rhe
e}

E1EBICET 2EEOES
y (%)
3

1

eri-[ma-[peSal
0

0
100

50
X (%)
SRR 0. 1L EDERE T ICdh 2 REOE|E
R3-6. MOBRAREO 5 b, HREEC. 1ML EOXRE T b s oA o8& () &,
W1ERCE T sEEO A oS () & ok
O%BEH, @XBRMEMEERT 5. HEOME T OVWCRRI-12EIR. H
SRTERIE 3 =0.984x-+8.80 (7?==0.940) #7R9. (A33-3-3)
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TR de W B BE R o R

B3-9 13, BEOBSEADE (Vo m'ha™) & WTGUTTIBL A OBEHEE (4BA, m*ha™yr)
L OBIRE R, Eoe LR, TiHOR O~ FRERSRE, BT 2 B o
TR BERSR bR, ERRIEThER,

ABA=8.40X107° V.5, (3-13)
(B AS5E4E © »2=0.700, » <0.05)
ABA=6.60X10"7 VM, (3-14)

(B MSEA®  #2=0.912, p<0.001)

CH ot T L, B OERICR\CIE, ABA DERATH o7 7 H A 77 Ek
HE BB L, B3-7 04 LA, BOBRERIZER CELRTEELS S LT
s e TR oD BB A LU 5 &, BRI o0 7 pNRE A X D b RURHUE 2K & VBT
el YOS

R 3-7~9 DX RFERICE T, BT & BB o BIRER OB R (&) s
BIREMTE o T (SR 0.05) 0wt L, EREROVIAICERILEND 1 (ERE
0.05)s S D& &1k, BT L BEEEOEREROSHIRHENCIER CLEL LY
kA (REF, 1989),

10" T
e =~
@IE
SE0T i
s |
LQ
10'F .
N i : i N i
10 10° 10
Ve (m3ha!)
AT AT

3-7. FEOEEARE (Vo) LHEoEWmERHas (BA) & oBif.
O: BHEHE, @ BRHFEH. B0 E o\ Cirk0- 122 R, BRI EhE
el TFoeEkh,
BA=7.96x10"2 V%75 (IG5 8; »2=0.876, p<0.001)
BA=4.61X10"* V200 (Bi5EEL: »2=0.922, »<0.001)
(K3-3-4)



135

3-3-5. BMUMNSEIEMS - ) OREER (BRBEHE) thENERSHORERLD
E3RES

BRAR B O KT LR D ICRIE LT o & (2-4-2) % 25 &, HoEED
BISEAEE & 2 O BmBiaE & & DM (Vo/BA) &, BAKa@EBimis /o b ook
DM B, TOFERTIE, CokhofEy, FHoTHHRBEEEERET AT 2 -2~k
HIgT T ENTE D, LR O BRI &5, BEARKLE, BoMEYmes
o b WIS RHME w b 7o B W Wi R A 5T o R R & BIHR % K 3-10 R,

MR ST & IR & N Lo SRS A AN R bt b om, BRI L
Th, BEEBRCBIL T, 2EROMCEELHEBERE S hithot (0>0.1), Lint,
BRI L, BAER L 0 LIEBREM O @ R WEII R D, BEOTPHEE (1756.6
m*m™®) WHIEOVHE (677.9m’m™) L VAR KE ok (HHE, BB 0.05),

3-4. & &
3-4-1, BEORERE & EiTERORRERE
B 3-9 DGR, B O ICIREE LM O Byrs i & 5 o R I RE-T EEE 2 RE L

R { N |
102 103 10
Ve (m3ha)
R

3-8, MOMEMARE (Vo &BED d?h oS Lo (S & ok
O: BHEE, ©: Bl SHMomsconCilE- 128K BRr Rz
HhEFoEdkD.
2d*h=8.29X107* V%% (IBMISERE; #2=0.886, » <0.001)
Sd*h=3. 41X 1073 V8 (Baisgft; »2=0.922, » <0.001)
(AR3-3-4)



TR d U B B RB S o fiRdT

T b, FOBEEEOMOKE S (Vo) WHEOKEHmDEN Y #ET (2-4-2), Lic
Do T, K3-9 DIEOHEE, BT - ElEEs 5> Lol itbbR—0XEEE
e d HEEECD BT A S o BRI S BIE O K A DR b R TH -
Tl ERFRLT VD, —H ORI E R, —EOBEARICK L CaiEeE L v LB
FOSN, Tivbb, HEOEHE LG5 BRSNS OB EEENKE oo
TERRLTWS, BBWHERE TS  OBERINT % & & BIef i ARl X,
ZORRE L CREBHEEH ORREE S RES ok b D EHEIhDB, O &,
B O BB IR MTH R A 5 OB R E 8 R 5 2 5 BERE L COPREETH - foh
BRBL TS, ZOBEOHEIICHNIL 5, F—BHA0BKRDERE 1 his 5 ER &
LTy, B5E A X Eh ) Tl S E OB b E T RETHA 5 (Whitmore, 1975),

I ! I ) !

OcCcu Rs/u'
O

T DOREEE
ABA (m?hd'yr')

O
1
3
Q
i

@Sal

HE RS

eLLt)e i |
10° 10° 10

Ve (m3ha)
AR

R3-9, MoBEAR (Vo) LHoBEMHEAHORERE (4BA) & oBR
O: BBEH, @ BT MRS W TIRE- 1%, 4BA Kaofic
BoteTh AN (Mja) OF — 2 3HBWLCHD, BRESIEFRERLTO &
Fh.
ABA=8.40X10~° V00t (B, »2=0.700, p<0.05)
ABA=6.60X10"7 VM (GBIIERE; »2=0.912, »<0.00D)
(Kr3-3-4)




B 1

3-4-2. MEHTERESEORESE

BH DT 2 — 5 — & LCOBEAFHEOME (Vo/BA) &, BSOS 23R X
DAKREEAILD - 72 (X 3-10) Tidbb, BEEE GBS IL<C, BEN X b K
SRR DS ot oA D o e & E BB T B, T X 5 Moy, BAEERE
KRG T TR D L OX=A N F % BRINL, BERE—EDOV AL Ecfoied
o, BFBET A —HOMIETHA 5,

WARIRIER O N A AEEY, HIRER P ELY T4k TthiRgcEinnigy
kEWEEbLRhTED (Sacki & Nomoto, 1958), #HFBE i\~ THBHEIL, HEMOEDOR
BHASSET % 5 AR CGE53) kR Wb TFoRXamnmiETchs, 2ok i, H
BHIEA R ORI AEERM L v BV EHEIh A Z &b, i oRER %L
BIodbmoEmchs ETFREhB, FE UTFRlBRs L5, 7Ry OREEED
MCHIEDHMN 1ELITTH A HLEM X ) bIEOKHH ORI D13 5 BRERAE
BB O, B 3-10 s\, BHRMBY U ki (Con, Cij, Iro, Qg &
OGRS (Qse, Rhe, Rsu, Mja) OZhZRECHTCEIEETT S &, ko & 5 inElEs
Bk,

015 T Ol 1
Ceu
i
E‘g 010+ -
Y
2‘% \; i QOuse o
| (L]D: Olro II’m eCha
= %‘{'R/":O efja &Clj‘ Ima®
i Qglo § ® eLja  eEvi
B Or Mo Sal Toe ]
lia
] | NP B (3

- s L N e N N
003 500 1000 1500 20005000 5500

Ve/BA (mPni?)
KRR

3-10. MALMIEMTETR B b OMOBRERN AR, Vo/BA) & RElmigait
DOHREE (RGRy) & 0Bk
O; B, @; BT MEioME o TiR-12 2 M. BIREE B
B L b, FEAHERELhRr o7 (p>0.1; F33-3-5).
Gk X OB TR ER, BT 5 b, WES (Co, Ci, Iro, Qg B
I OB (Qse, Rhe, Rsu, Mja)wBi-4 5 BURTER. SEMEASI-4-22 81,
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YRR ds U B B R R o fiT

RGRuy=1.03X107(Ve/BA)—0.00891 (3-15)
CHEHR (SR © r2=0.418)
RGRys=17.73x1075(V/ BA)—0.0334 (3-16)

GHIER (BEHD © 72=0.749)

F = BBV IS H o T, TRBDOERIEE TR r o (0>0.1) 25, WERK
BRI ERI IRV, R 3-10 R ER5 X 5 I, W OERERO G > HEERO
O X v LB L T b, BITEARE LS RS O B R R C IR R 0 13 5 LN X
D HERERNEWVEICD B, OEE, EURETT OB, BT 2o R TR R
& BAER & DRI R BN o ST & FF o BREEOBE& (X 3-9) &b,
HERCEE L RIETHERE LT, BB Lo e cEo TR OoR S 2307 b BlS
LCWBZERERLTWS, LrLEAD, ThboBRPEE TRh- el & BT
BE, fob R EIER L EER oL LT OERN TR L ORERIHELRIEL TS
ELTh, FOERIRI-T~9 TR NI X 5 IclBEiE & R & ORI CHE LD
DTN EE LB B,

[ 3-10 iR W CIBMIERIC B S B (3-15, 16 30 1k, HIRIEBR, B 5 IRHH
IRIERE O, BEEARIL TR I A B ERICREC S L TV A T EERRL T
Do PZE, ~E€ /% (Bsu) 7wy + OpT 2 % B CEMimER A o ERE (UBA)
OREVCETECTH - (R 3-9), ZORERET vy F NOBWEOF TR LAEN ST
(R 3-100, =D~/ FOBEARE G42.3m*m™ k=279 (Qse; 1054.3m*m™2) @
20 1BET Lot (R3-10) T EEERTH L, ~E /7 GRS O LERLE
B e CIBISEI R GEITE A & » Tuvioioicdd, =75 o EOBBEHE & U ERR
EBhotbo LI s, Aoz %, 77 ry PRI B Y & —7 4 —LOBIEH
BErbhEMLE GF 13, 1-4-2),

3-4-3, BoOLEBHFOSH

B2 A ERE & N L IR AC & e 2 243, BENE ST 2o dFE o4 oM
BHE LT 2525 TED, 3618, BIEONGIREI X » Tl 2B e o
CHBE LT & (3-3-3) 2, BIRORTAERICL s THESETALLLBLEALRLE
BB > T ERR LTS, Tickbh, S & BB & ok, 22 8RS
OETHEEFEIT YR L Ol LR S,

FEEREO VI A BRBEERE T O L 5 nEFBRH O MN R - o0, KPIEORE
BRI LTI, s, Pl EWiER Lk, F ey b NTHE S i A
OREONRE Y, FhoOMENETTEAM—ORBR L TR LRV, &nd2LThH
B, Bz, Te oy b NOBBSEEoRE, - oM OBHEKOREE TS b (hTE R,
1983) HEBrvmtiEtE @ NG, 1985) v 7= v r A b EE R T, BEERE LTl
Bliey 7=y r 403, BETHEOEETTAHGCERETCH - ChtaEFETH LM T
LM ThB, 2O ENLENETS L, A—0MATY, HHEENEEEE X g
B &b It BT 5003, FoEOEBERECETRM L EOREHEORIZL » T
BHBEWLE b D THLIREMNND B,

L AT, Ty M9 EEASLE LR, R oo oMo AR o g
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s e i

OHBHERED L DB TWBDREA 5, 23 (2-4-2) Tt b, 1 3EH
DY v I ARE oM D T L CHEBE T AR, 1.36 Thot, T L, —0D
Bl s, B 1ERBO SR L LRI CH HHNBEE 0.1 Lo 5 S ozEfic
HB LBV LA TRE Ch o 18 ERFEWRT B, ¥, —20BTFE LTo HBIE
PO 2.79 TH o 7c(2-4-2) DT X, HEEEO 1 BB~ & HLPTETEL
T BT, FONEFI AT AHBETFHL Th P » 3HRETCH -1 L X BHRT 5,
—DOBKTHEEDOEMTHIFEL T OGRBI B W CHBCE BRI 0 L S ks
THOIenbE, ey PR IGEAHETE O, RicsBTEECHOBEI BT S
CEEEDTREE T b D LN D,

WS B 5 B EE R0 4« ORI B, B0 BOEBESA R Z bt b
i, BEREEN GBS R0 T, MUNERE, >%b», HUERN
TP E LA 5 HER D B, ERBORENR—BOBWE L L blthotez & (K
2-6, T b, WEOHEWHEHERL TV EE2LBRD, TOBEIERHKA CRE LIS
THEE, TRERR Y & ol T AL YR I L, Thbb, BEAYEDS
DOBEHEHEN, O ENLLEBERDS,

3-4-4, FBOBTHER & HBIRCER

TS ORI RV TE, BERERALELERVLRS, BOBFEAR O E &N
BREOKFEHROEN D ICHEL ThbDTHIE K3-7, -9 & FEERBR, FHoRE
SRR L, BoEMERATPTONERE LOBCASGR AT THSD, TOHED
%u,ﬁﬁ&%@mM@%&&ﬂ%®»7x~ﬂ LT BRI D WTER L TR &
W

FRIZRFRPIC 1985 4E 25 1986 SR C Y 2 — A RE Ly 7 7 m v + GE1E) 3,
FRALR LS B LT PCM ORI R ot 2 A v 7wy b EBAESR L ot 2O
7wy bCUER L E RN O 7 — 2 (BH, 1987a, b) &MV, #EEHCEERY
TR OB (CA, m?ha™) Rz, i, 77wy MBS 1986 42 Mo b &5
(BAgs, m*ha™! ; 1-2-1) & 1985 4E D i WiTHIBE A5 (BAss, m*ha™) L %D, oK
WA ST OBREHE (4BAg, m*ha=yr™) #Rdiz, CA & By & OBREZE 3-11 12,
ABAgs & OISR RN 3-12 iR T L, ¥ 7 7 v v b CUEBEE, S oS08 YT -
TV T, PCM QJlERfTofcr 4 v 7 my FTOT7 57 v PAOBSEE R, cov
T7ey VEBWTHOBEEETH A EEEL, A1 v ey b CTHBEEE T 75
A, V77w bCEEE 5.7 m OWHIRD LEEFEIE L e ORI - 1D T, IEIHEAE
W:ﬁ}?f&i Lice iz, 77wy VORICHE L7 <=y (Pnus densiflora, Pde) 3
EKBEHR L TOieD T, BEEHgDi,

B 3-11 iR ¥ 5 & 5, PCM CoORERSR & FE, BHEEE & BEE e oft~g
FeER oo EEVBEE S hic,

BAgs=1.03X10~2CA***, (3-17)
(BBAEEAT 5 #2=0.986, p<0.001)
BAgs=9.78 X 10~ CA% (3-18)

(Bats5EaE © »2=0.954, p<0.001)
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TR s B BRI R o BT

B 3-11 i ¥ fe, HHBRFHBAOTRMATHES AT — 2 @, 199D 4 7r v b L
THbH, WERHALE - T 7 <% (Quercus variabilis, Qua), =735 (Qse), 7 »
Wy (Mja) %BHHEME, ThI 2Bl s E Lk, 3-17, 18 R0 BEUROBIE
WA D F = 2 @& iehotehl, FOF — &1 3-11 OEREHIC L —H% L Tvb,

Y77y FIRBWTIE, BEEO 5 BA€ ) +0 CA, BAuDllnid o & b k& o
feo LMLISHD, o~/ % D ISRUTTIRE £ it DBURHR GBI & < (1-4-2), 4BAsDf
b E BRI N S s e (R3-12), 7 FHERINE, B  L T,

ABAgs=17.04 X104 CA*"% (#2=0.814, p<0.01) (3-19)

TERI A, i, WEHEMAHOREEEN U TR 21750, Va v 72K
KRt I LT,

ABAgs=1.59X 1071 CA%% (#2=0.608, p<0.02) (3-20)
T L LB
O0va
: Rs O/
10 — Qggetl Evi Qé}a_
;Vor /
- . n‘®f ja
b Mja ap
' @ eClj
&C | OO B IreQ© /Dt/‘ ] a
\_E/ Mja eChd
s I 7T o BOgl mEja .
: -
©Sal
|- BSal -
1 O Iml Phg ‘
lyo' Fﬁ.‘/ uClj .
w
Lja Qgl
7
"2 l 3 [ 3 |
10 :
10 102 103 10%
CA (m?ho)

B3-11. V2 =72 —ARWE LYY 72 v bk 5, BNOBSREER OB
(CA) :BOBEWTHIA (Bds) & OB
MBOMEBXRDOERY, Qua: 7<%, Pde: 7Hh~v, Phg: »+ + %5, Fa
YYF, Lyo: 22%, ThbMe > CTilZ0-1481. B8 (OkLo
@ ny I Sey rF-g, EAHOKE (O L UE) B3 1991 L b
FERBRKFHMAO KO T — 2. AGREERBMEE, BV veess
FEELk. EERREFREFRELTo L R,
BAg; =1.03X10"2CA%* (SRR, »2=0.986, p <0.001)
BAgs=9.78 X104 CA™* (B, »2=0.954, p<0.001)
fods, TAHBHOBEMHCEIE (1991) o F —23E&Eh o, GRY3-4-4)



Pl P A

CEG XN, B3-11, 12 OFEREK 3-7, 9 ORIIELIL kb, o
DEOMISFER L BED AT A~ —ThHhH L EHREL T B,

ChETIcd, WRERYER L S OBRIFE SR TELD, L oA, &
B OB I TR & R Wiiss & oBIRMA 7 e v P ShTwb (B, 1987a, b; Fik,
199D, Z & 5 iefBET o, RS & CBEREEBEEE L T = v 2 SRTWIRWD,
CRBEEMUCHRBET S 2l b, X5 S HHEEOMIT 21T 2 A R 5
%

[

102 7
L Salg i
7 elpe ORsu
elma
N
102 103 10%

cA (m?ha™)

M3-12. V& —7a—ARMELLY 77 ey bioBTS, N OBSEEHRM OB
(CA)Y LMD S OBEEE (UBAs) & OB
M OB D 5 % Pde 17 H = v &1, ThifbeounwCiigEi-1481. O%
PR, ©RBMTM L BT, 4BAxBADHETH -7 I 4 (Qel) B ¥
¥ a v (Cha) e TCid, CAOEORERMTR L, s ThZhll
TForish.
ABAgs=7.04 X101 CA*" (JB5EHE; »*=0.814, p<0.0D
ABAgs=1.59x 107 CA* (Jarhif5igsl; »2==0.608, p<0.02)
Teds, /7% (Rsu) OF — #XEUENBERA Uiz, (R3-4-4)



LRI gV 2 MERE ANt o0 AT

gaE BA352, 30FEICLIEBHBEDER

4-1, ¥ B

1 BT, FOPHEEY 4 AxElE LTy 7Y ey PR AL ET o7
X5, RERfThI T E BRSSO IR iR 04 3, HE, WRERR
CEEICER I I T A — B BT OB L LT b, S0 XD I TRBE B HE
Bk, FMROIERD 3RTHIERELY FOBRE X TRELBLDES D b T, ThDHD
BB 13 PCM CRISE S M BEB & E 0 X 5 B L TW B D725 5 1y, & OFETUL, IR
Tl RS OBtk ¢ B Ogawa et al. (1965) @ H-HyX (the H-H; diagram), ¥
10 Hozumi (1971, 1975) @ M-w & (the M~w diagram) & X 8T %R & b B,
Theoftkk A4y I ey P ROBARCBE LU CER LR oWTHRE TS, e,
NSOFIC & AHREEHIE 2 PCM ik X A 3EEHEE & oBIfRc o T B T %,

4-2, FAEFHE
4-2-1, H-H: BB LUV M-w &

PCM OREEF 727 ® v b TO 1987 FEOHARNED 7 — £ (2-2-2) #HWT, &K
o (h, m) 2, FEFE G, m) 272y P LERERER L, S22 7%
WEk, Ogawa et al. (1965) Db »C H-HREWHT B, H-Hy B3 55
RS (4-3-D) & & BIIRT,

M-~w Bliconwtid, 2T oEBEEINLTE L,

#F, F—FARPHOBAR R AT w OK X RIHCEOE 2%, EEEOR S KX ek
5iFHE (1=1,2,3 ) k& ik E coFfdEL M LT 5, M7 7 7 Ot
e M %, il w RINY, REGO M & w iR Ty rThHE, ZO2ODEHROK
FRiL

M=Aw+B -1
%53 C-D #ift (Shinozaki & Kira, 1961) THEUIABBENRL - EHBMBA TS

(Hozumi, 1971, 1975), Fisd# s 5 7 Lco C-D thit OB 2 RET 560/ A, B, &
KOBEREDPE DA A F DT HBEBBORB LG L T b, FHICL > T M & w
L OBIR AR O C-D R CELTE A5 D, LhEho ik FRRORE L
T b EEbRTWA (Hozumi, 1975), T 7chb, M-w Kic & % BERGSE O, g
S L EEEOBESAMIRD A5 £ — 2 PR D &) BERIHESRICE ST B,

KB, EEE w O b, 1987 EoARIE (2-2-2) 1Kk p&EED d*h
TEEEED 2 FXHED BT,

fods, PCM Icd\ Tk, FOEHL b, EFOM EEISINC L » TEHT 2 (2-2-4,
Ll, coBERkHs PCM o&ERo EEE R, oy b&fcbie s, FEROY v
7 ABSESN I Lo LR oM 2 LR,

4-3, #% )
4-3-1, H-Hy Rz & 5088
B 4-1 43, WU % 577 ko b LIETE W 2 BEcES 2 E 2Ty P LI

— 03—



PR B

H-,ECH B, 7 m v b SHICEMBED S0 D b=l R TEE $ CTOREIT RO,
T OMEEOBIER MR EETREDE  h—h) ¥BELTWD, H-HI L » CEMk o
AR TafT o %awiy, BB L bIETHS, ERoRT 5B LRETsERE S, ¥
WRLTHB LK, 7oy b SRl lrBBRCER R LTV B S5 E L b hifs o
LI LT, FREOHM E /B 7 L — Y OB T A LB R L LCRIT S =
ENRTE B,

H-HyBh b o0 S hic, #10RB(IR b EEY6~15m 0@, 208

15 2 ¢ p
E1of :
<

5._
: . ) . ] . N . L I . . . . |
OO 5 10 15

hLU“)

M4-1. 7w v b0 H-H,R.
hiﬁ%,MI%T%.@Wﬁmﬁ%fml@méhtKW&@@wL%ml,P
BIUI, I CRINTOS, BHOREBRAD LR, YS=vrg, o=

TA, L IRMFREF, I TIh, A TS A R GV )

THRAHLT, L &FIF, 1 HIVIS, Y avu, P T RE I,

THNE, BB VA, Y, eYAE, L EAXiew, vam
=, (R304-3-1)
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SRR ds U A MR R A oo fif T

(UE) 3, #EEH1l~1lnoEchsd, Chbio 0B 5E, IBOKHTE, ~¥
7 & OMTENFET A EERY T~13m O (1) OFENEETH -1z, T, EDK
DT, LY hF, AR TS, PhF i EHRAEMOBESFEET A EEH 2~8m O
8@ (1) OfFEER, ~€/F+O(1) L0ERY PP GEE LTS, TEEII
B o E OB b AR E V- (LEED 6~11m) 7ed, H-HRicsi 2R 04
LA BRTH B,

x5, % (@) H27Vvis (A) REDILOKBOMEKE L/ ¥ (O) tlihEox%
DN E o DT, ThbOBEOS M I Both b & IE oM B & 0BG
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DE2BOM EE B2~13m) i, PCM O 1 R LK 5 ~€ 7 0BT EHR L
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T B hOERN, H-HRE M-w RO o0EE L ABEBRG OB EELZH L e
BaLd,
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B Uieh ol BT ML X 51, M-w Ric X MBI L AR — o BE N omfE
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FESFE RItIhb, FOEESFCEIZS OO — 2 OFERHD bR, ThbDe —
705, BHAEBOBGITCELY -2 G 13~16m) Wy 7=y a4 (Cf), =93
(Qse), 7wmHFiesd (Iro), a4 (Cou) EPHEE LT (H0-4), Zhbofif
W M-w RO 1B ORBEE L —FT50U-3-2), ¥/, M-3R TE20oe— 27 G
BEo~12m) HHRT A€, % (Bow), €5 /7% (Tin), prvis (D) e (80-4)
W M-w OB 2 BoREEBCHEL TS -3-2), i, RO-308 30 — 27 &
Brsevrad (B, #X3x5 (Lia), v»% (C) e (®W0-4 b, M-wRDE
3B OREE & —30T % (4-3-2)0 M-w KcHHERBEE, RWENEH cERAST LI
BHEOBES O — 7 [KIIFE—R L CWicZ L iie b, DL o iie, M-w K58k
PERLULEEL T L (4-4-3) REMT TS,

M-w RO LT U b EEHR T 2 B0 CBRECHIE Uie b SR S he s (4-4-2),
Bk oE 2R L% Yamakura (1987) oMEREGMELES M-w MoBa &
B, HFLIBEONREHIGE LRV XA TFHEERS,

4-4-5, BEBILICBITABES

BLEOBBICH Sk S, WEBHEEOMITICR T, FEILk» T “HE" ok
BV E I 5T B, 4-4-3 THk~Fe bRy, H-HR & M-w KD 2 >0Jikic X 5 HE
OF &L, BETREYER TS0, BWREENTILOBCEF 252, Z0Z & EB5ED
PR A & 5 BLE D BT T L, B0 B O 1o D RS BB OB B 7R3 #h 1 7 (3
TED RERT D, BEbAEWMELD - TR EZT AEOM L () AR
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By, OBNTHBEEE L5,
B OB & EEE D 50 LFROMBRE YT+ 58240 B 5 (e g £F, 1988),

L L7enit, @EET0 b o3 LS ERBIAROBIENE S BB OB islcixn b
fevs (0-2-2), B & BEB ORI L - CREBRES 20T 588 s o S~ EE NN

FEoh s Kira et al., 1969; 45, 1982),
MBS DR OBICIE Eh Fh ok & 2B oEWR 25 HR L 5 2 CHN %5
SUFERB B, OCEORFOHELLST, W orDHEERBCT, BEMcEEL

SHRL T ERYUETHLEE LR S,
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E5F EBABETIEBEMENECETFRN

5-1, #& B

BT 2 8B E OO EM:, B2, MEOIARGERE, WBHE ix & OBER 7
iR, SLA(specific leaf area), HIEDIEMN /n & OB BY: /R £, EBREHET S
B OB OMB YT 52 LML RT3 (eg Kusumoto, 1957; Hozumi & Kirita,
1970; Hozumi et al., 1972; Nishioka et «l., 1978; Crawley, 1986; BB » B, 1990), &
g Tk, A 3EE o I AR PR S, BER IR Mol o I IRE S h A R
Holc(E 3T, LichoT, V& OoDIERYHINT HIERT, ToXBRHETsZ L
X B L0 L BEER o L AR RS,

BT A O MRS 5 LT, Tk b o, W RIECBM: L &b
z, QLR GEoRFa) NEBETHD - EMEMEINT% (Chabot & Hicks, 1982;
HIR, 1978), BORAICARME OB E 1L v — N+ 7 OBIfReH v, HEONHABHE
FENE TR IO EFEMIEL KL E WA Dl D X 5 TH D (Chabot &
Hicks, 1982; iR, 1986; /b, 1987), WA T » v b ¢, HBRIHIIBEE OB 28 1 355
IHER RS ot O &R, H1EBERT 5EORFGOIT A 2EF[ET LD
LENMEFIZH D ERRBLCWD, COETRIDI EXHENDD EE DI, HRIKLE
BES L, HAHCIHEERERE S LT, F1ERYMRTAIELHE 2, & 3EE AT
HEOHFMELB L BE, AFELEEVPRLRENE D oW B LT 5,

FREROBFEOIED G — A UK A L ERR K0 & 5 e oot (53
LT =13, ZOMENEEOHBE T CAEFL T DB/ LIcIED O LT
BHERTSRS GLl, 1978, 1979; %R, 1986), F7:, A& Ll S hiciEo
BB D% 2 — i, TS B VEE T DM OB SFH & ks i3 (fh
M, 1989h), DT, WA Y = v b OFFEHEORED EFHERL, Th EHRAONEE
DEFIEAADEE T HERT 5,

5-2. M EREFE
5-2-1, BIEME
FHRA DT CoMEIC W CHEMPPER L NET 2103 0B e bEETH, &
Dicdd, HWITERME, 2 - FIEBIELATHEENS, FELbOLERICHEEL,
FhboREERE & Ui,
< 501 IERE CHRIEINIERS @~/ F
CHBINIERD @ 221, =5/ %
CHEO S EE3IERE (EIEIRIEED D 2UF, Vaw S, TAEF
(RAIRIERD @ a2 a1, €5/ %, 7Ih, o V3Ii/, FR3IEF,
LY, YA
RN OBA, WELBET AR TOEDFER GER) 2 EDHLENSH D, 41
b 6 ATy, EoaPEORTOLBOFM En MM MEEIE (0545 »
AT AT ENTESBD, LEEUEOTE (IR OFEBEA R, BB T5 2 L3 Ly,
FoC, Va— b OMEIBEIETH S EFEBLC, MELEDUAD T - — + OFHY HE
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SRR ds B HE RS O T

oo — b 2 oME o CHE L (R5-1)s SZTE D> a— b & RS OMM A kT
Do Ticdh, f— a— MCHEITRCAERTH B, i, REOREREF Ty = —
FEEY, FREDEMORERDY - — P &hE V1M EEHTS (W51, HHIKIE
Moy a— o9y I, TC1EEMTRE L. UWFCHEHETS My ol o
AR, TNC TR B CEE Lickio Z T, AL U CHEEIRIER ¢ Lk 3~10,
HARRIE e 5~20 0 1k, Y v OAE L CRE LR, BH-11L, RELILY VY
OB R R T,

5-2-2, YEAENEEMOFHE/LORE

AHEDHEEDEE (o) &IF (0) Lo (ab) &MIEDIERR & OICXIELAICT Y BY
OB D ENMBATWS GERIEY, 1962 #)I1, 1981, BI5-2 KRT L oL, 7m vy
PO T P AT S S OBEERITES U,

B OTEC b FREOBIRMR D LD EHEL T, FEELPFRIBD THHIEDORBNKT
45 ECTOR, B, v SAROMELEDY - - PIZEBH U4 0O O X
LR & BIE LT, b DT ab OEBEIEOHEMR O & L, X & OREHBE IKD
Lol TELL, ¥7, FWERNS L, 7Ty v 7 vEOMEM > - — Mg RE
LicHE ab OEDBFIERD, = 0% L@ 2E C o3 5 EH5 B TH
Lico SOHBETRT, 82, EI3E[OELNG L, 198844 Anb 12 A ¥ clEL
7o (FE5-1.

B5-1. fora—1by BIO V1IH, OB,
FCIEa el (04D & a — 1, RHROME M 1EEY - — b, BOEEH
QEEE Y 2 — P AERT. BLEHRHOBERE Ty - M (CORTH2EREY = —
B mEDL, FhE eSS Y 1B, LERES RS, (RI5-2-D
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HIEBOBMBIL DL TEAY ., FOLERNRE L, ZARDWTERYy VY 7 AR
BT OMBEHE AT o7, SR L o 2 BN IR, T 5 2 S X » CTHEET -
oG5 COMEILIBEED 4 ANSRIENMITHRTTH6 AETCfHTot, ~¥E/ F0
BRIAHBCRREIE DT, v I AROEIERONE 1B I B2 TEH DR S (@) L1§
(B) & LT, FWERINZ L, TRCOUIMHERER U 7280 BB U icifrdio ab ofE
DR E KD, 1HM7 ) DFECRE L, LT, Zofidy, LNEHM oA
HESRTHE LI,

5-2-3., B1EBO/NYE/ *OEHREE
N FREDCTUIPNEDR HFHIMU L e K 5-1). ~¥ 7 FOBEHBOBE (5-2-2) L5
feb, BObhicy v 7B I BRBIERT »fco TNTOV v 7 AR OB/INEK 2 %
WERI S & F L, SWEBNORKECHT 2 ESR TR Ui, INEROHRAE W,
1989 4E 4 B BiRe, TRTCOS v P AR O/NENRRE LT U E 5 ¥ TR L 72,

5-2-4, B1EBOEF /%, A4 D, YURIC L HERNEHRAE
FL1EROEs / F R8I0 201 0BT, HEOY v 7 AR L bR IE
fThleholc B5-1), oy bHADEF/ FRI V2400 LEETOr v 7 Kk H
LT, ZOVYIARE, B2 E3ERBOEF ) FREV 224 OIEREOTED Y v
FNE D T & [F— DR T H B, 1988 4 4 A b 12 B ¥ oREM NI, B Lo

#o-1. PIEOWMBS L CIERMINIEFER o v v 7 A O,

Ok BIEIRGER, % MEO (R35-2)
5 qm Y Ik L I T AED billyiEeae
™ T B b)Y PIOTETAY  dER
{5 1 BERE)
NSRS 300330") 3 9.3~10.0  0.14~0.25 - ’89
1509 1~3 g~11% - 1889 -
I 366" — 9~13% - - 1889
3971 - 9.5~14.7  0.84~0.96  ~ '899
F I F 81 - 10~11* - - '88%
(E 2« 8 33ER
= 249 6 8.1~8.3  0.047~0.052 88 '89, ('88)
eF ) F 820 17 6.5~8.4  0.013~0.083 88 89, ('88)
HP VIS 148 7 5.4~7.8  0.005~0.064 88 89, (°'88)
TS h 120 19 5.0~7.1  0.003~0.007 88 89, (°88)
LY d ¥ 153 8 5.4~6.3  0.013~0.043 88 *89, ('88)
HA IS 322 11 4.8~6,2  0.006~0.058 88 '89, ('88)
Y 188 10 5.1~6.2  0.007~0.038 88 '89, ('88)
LR 66 11 7.6~8.7 0.14% 88 '88, '89
Jaw s 33 3 6.2~7.9 0.109 '88 88, '89
TR & 13 3 4.9~5.9 - 88 '88, '89

DYHRA by, 19884 % foik19894E 5 B oo JUREME. 2 )3 e i 19894511 3 o Bl 54t
30 o SUETMIGEE AR, 4) 1989%E 5 B NEM. 5) 1 JERE S b B NER. 6)
PIRGR X A IR, 7) 198851 ds1) 5 6 MO NWEEO T, 8) 1988 a1 % 2 [@o et
DY, 9) 19894ED PCM D F — # b O HESE{H.
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TR ds U B BTG oo fi

Bk TR RBALE UCn 20, BIRL, BT 2R E2HN L, 2041820 T
t, 198945 Biod Mo ME LT - o,

5-2-5. §£2 - EIBBOROEHRE

2 - 3RO Fhic o, WENS L iedy v I Ao &EBO
Voo b OFER YR &, TOWWERINCR TS 1> o — F 3 b OFEBRERLHE L,
05y, WIERIERIC oW, 1988 EICERB OME R T » 1o ¥ v ZF B0, 1988
R L V1989 ED 4 A DREIEDK T RN E CIEBGRE 21T - 7 5-1), Fie, HHRIKHE
Bz CEE, 1988 FRIIEM B OB & 1T » 7o v A adiicowT, B4 (1989 4) oo
BAZERFILART 2 & 1 SERIBEREIE 21T - Teo 8 2 28 3 EB OFRIAIERIBIT % 1989 4E 0
HERPE I I TE, FHEND OB L o T, EOIENMIES R L O 1 E4ETH D Itk
ETETWZ &b,

5-2-6. EDAHFHR, ATHMARTCH, EOoFHESE0EES®
ERAORER ORGLE L OPEFEREL S L, EHERIER L, £HERSD5, ko
WH A2 (- K9 197D,
xR CEREEL . BAKOME R x~x+]1 OER T Einfibh, SRR O il
Gn=Cx+@+1))/2) 2O ONEMET 5,

101
)
N
™~ co/
= 9@’?
© ]
~ 5 %
o
-1 & °
AV 0;//
| L |
% 1 15
a5 (cm?)

R5-2. =21 OMIEDOREHORE (@) LIE (0) LR (ab) &, WM A, GEWiES
Eiv) & OBIMER
WHRGGIEHRE CRd i, B MR v F Akl o ok (198845 7 B EHD
DT FT . W O BRI AU 2 BV 5
A.=0.660 (ab)
THEEEhie, (KE5-2-2)
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Gx

éx

o

DRSS x~x+1 ORI () kT B AR W4T (= A0 L 1000

ELTET, b,
l=1000 (-1

D AEHRRERR x~x -1 ORI OIETH WIHAER L& 1000 & Lic & & AR

DT TERT, KXPHILT %,
be= Loy — dey (5-2)

IR x~x+ 1 OIS T B ETH 4w, FEE (0 o&FR (L T

Bl 505, Zokhk 1000 LT G-3%),
Gx=1000 X dy/ . (5-3)

AN x~x+ 1 F THEEMOVMEEROEMBER LA (o) BB T RG,

Setgdnty (éx) OHBEFHEC D CTEIE -2 R L, inds, KBTI, BEHD Lol
DIETREEHET 5 1die, FEBE (c~x+ D 235l VR - tohbo
HEAT - 1,

#5-2. T oM.

2T IO VIADS L, 198945 4 BB LB BB =~k — 1) OLEMRER
T CR35-2-6)
7 PEEL xe: HERES % B OER % corMday). w1 HHOWER (x
=X o) BV B O EFRORIE. Lo MEBERI00E Lo, i BE OWE
WRic s BIED TR, dent HAELLI000@E&D 5 %, (BHOWELS (+1[HHE
DPEIE A OTECTH. qun: i BIEOWE DS -+ 1 B H o JRIBE A i 58T
B Leeny R B EER10008% Lich O, ¢! i T B OMERC I 55FRaG. 2h
LEAORBRETDEBED,
X = (X + xeen)/2

Axiy= Xy — X

L= (luo+ Letrn)/2

Tun= Lo dxw =+ Ly Xy + Lt diisny -+

éxo= Tun/ lun
2 til, Lan, Taw 0k éxn BFHT 2 70D0BEECHS.

(a5 19894 R4 1 Bl B8 m—h— 1D

i X xm dxe Ao lan  duo  Imdxay  @e Lxandxo Tey  €xn
0 0 1 1 67 1000 0 0 0 1000 248649 249
1 1 7 11 67 1000 0 0 0 11000 247649 248
2 12 20 15 67 1000 0 0 0 15000 236649 237
3 27 M4 13 67 1000 15 500 15 12903 221649 222
4 40 92 104 66 985 0 0 0 102448 208746 212
5 144 160 31 66 985 0 0 0 30537 106299 108
6 175 195 40 66 985 45 8731 45 38507 75761 77
7 215 220 10 63 940 90 19701 95 8955 37254 40
8 225 238 25 57 851 60 14179 70 20522 28299 33
9 250 257 14 53 791 612 157269 774 6791 7776 10
10 264 270 11 12 179 179 48269 1000 985 985 6
11 275 0 0 0
#1248649
SER Iy = Sxmd e/ {xo
=248649/1000
=249 (day)
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I 3V B RERE R O AT

ST L RIS AT 0 1000 A O A (o1 L\, S5 (- R (977D
L s T, iRl OUsnbEE s h 5,

SeFar = S d)) / b (5-4)

AP I\ TIRIERCR U L BSOS —E Cik i v o T, MEMR AT (d)
DIEMIE, HBARHD I b OTHE (v) HHCCERL T, FEOBTHE v, 1E
FOWEE dx MO T (dy) % dx TEo 7fETHET %, Tisbb,

va=d./ dx. (5-5)
VRS OB OUTE (eg. day™!, yrot) RO, DWTeA D, R (g0 WHEOHE
TR, MRS OAEFR (O DTSRz OB CT 5 0% g T, Thdk ntBRY
DX SEENLETH B,

SFIER (L) ORI LR T — 7 (o— LIED W AEFIR & dh b, BB,
eSS, ARTERRER & B R, 1) & OB o s O TR A B AR S 1000 TH -
fefiic—33 % (Southwood, 1978), & % Illic 4 U 7B RE 0 A= FFE i A Bl < ik,
EHO EOF SRl OBEBTEET L BRI ALNER D B,

W O IED AT IR A B < B3 & 1 ELAN OMBERE CRERSB O 52, HRIRLE
BWOBFIEOTHHRR N DMERCBELTET 5, AL,  1EHEOWE CHRRINIER
DIED EAFRE AR  Fodbiz, ko X 5 REER BT,

52 HBEMOEFEOEEWM P2 14EEEDTHI6ANLLT A 25 HETDEE

JED s BHEDOTETK (g0 11, EDMAFBIRLEFER L, WEFEDOE

WIZ X o TEB LTy,
CORED S LW, RO XD IRFEECHGAEM OO LWGREFER L BEOFHO
v a— b OFER R 1 EMIChe - THRERET 22 &L b, ZTOERMMOIERL LD
L ARBEE L ED IS LERIC SR T2 0EMB Z ENXTE S, Tihbb, £
DIEFH ORI DT, B () DEIMZ LY 1ED 5 Lo WEMM IR L et
Bo DL IELRTRCOERD > o — b DI D WCREIBHIZFT 2413, LS L b,
HAED BIEW & TOTXTCOEFHEICOWTD 0% 1 EBOJE DRI X - THE
TE B, gDENEE N, AR L (=1000) ofis 5-1~3 RoBFEEH T, 44
BB W COEGELIERTHZ LN TCE D, CoBFkofa, BEFHETHIERN
—ECRVEE T L EMOMRHEIC L o CANREERTE L L Thb,

KBROEMGEROHIAME LT =) 5 OEMRELER -2 WRT, EMREERT HE, 14
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b 9.4 7.8 8 1.6 0.900 4.50 7.2
[ 7.8 6.2 8 1.6 0.698 3.49 5.6
d 9.2 8.2 5 1.0 0.564 2.82 2.8
#e8 P 1.4 I"0.921 I 4,60 56,4
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Summary

Three-dimensional structure of leaf layers and leaf survival strategies in the layers
were investigated in a mixed broad-leaved forest to clarify ecology of the tree species
with special reference to their crown structure and their internal light environment. The
study was conducted in an experimental plot in a secondary forest (the forest of Hikami
Anego Shrine; about 45 years old as of 1990) in Nagoya City, Japan.

@D Leaf-fall rate of a species increased with increasing mean tree size. Mean relative
growth rate of basal area of a species was less correlated with mean tree size, and more
with leaf-fall rate per unit basal area. Hence, concerning deciduous species, it is inferred
that species mean relative growth rate of basal area increases with increasing leaf
hiomass per unit basal area. This explains why Rhus succedaneq, which was most
dominant in the canopy layer, had extremely small value of the mean relative growth

rate.

® The probe cylinder method (PCM) was devised to know the three-dimensional
structure of crowns in the forest. In this method, three-dimensional locations of the leaf
layers were investigated by measuring their heights above each grid point (intersections
of grid lines with 2-m sides) on the ground. The first leaf layer was defined to be the
highest (i.e. uncovered) leaf layer above each grid point, and the second and the third leaf
layers to be the lower ones below. The method also enabled us to estimate crown
volumes (volumes of the spaces occupied by foliage on unit land area basis) and vertical
changes in the ratio of spatial occupation by crowns (the volume of the space occupied
by crowns per unit volume of space) for each species and for each leaf layer.

® The first leaf layer mainly was composed of the crowns of deciduous broad-leaved
species, whereas the second and the third ones were composed of evergreen broad-leaved
species. The leaf layers changed in height from place to place, so that different leaf
layers occurred at the same height above different grid points.

@ Mean vertical depths of the leaf layers were about 2 m. Mean cumulative crown
depth above a grid point was 3.7 m, with an upper limit of 6 m. Mean vertical distance
between the first leaf layer and the second one was 2.8 m. The ratios of spatial
occupation by the crowns of the first leaf layer and the second one were highest at 10 to
11 m and 6 to 7 m above ground, respectively.

® Species mean vertical crown depths were between 1 to 2 m for most of the species,

so that the crown volume per unit land area of a species was large when horizontal

extension of crowns, or coverage, was large.
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® Isoclines of relative illuminance undulated according to the location of the leaf
layers in forest profiles. The relative illuminances rapidly decreased inside the leaf
layers. Relative illuminance of about 0.1 (10%) was a general boundary between the
first leaf layer and the second one.

@ The species in the forest were classified into two categories according to the light
environments of their crowns ; the sunlit species, more than 70% of whose crowns (in
volume) occurring under conditions of relative illuminance more than 109, and the
shaded species, more than 709% of whose crowns occurring under conditions of relative
illuminance less than 109%. Crowns of the sunlit species and the shaded ones mainly
constructed the first leaf layer and the second one, respectively.

® Total crown volumes of species were strongly correlated with the total basal areas
and their growth rates, and the power equations representing the regressional relation-
ships significantly differed between the sunlit species and the shaded ones. The total
basal areas and their growth rates were larger in the sunlit species than in the shaded
ones, or in the species under lighter environment, for a given crown volume. These
results suggest the importance of the volume of the crowns and their light environments
to the basal area growth rates.

@ Since the crown volume of a species corresponds to coverage (®), crown volume
ratio (i.e. mean crown volume per unit basal area of a species) is regarded as a
parameter showing a tree-shape. The shaded species had larger crown volume ratios
than the sunlit species, suggesting that the shaded species had wider crowns on unit basal
area basis than the sunlit ones.

@ As in the case of the total crown volume, total crown projection area of a species
also was strongly correlated with the total basal area and its growth rate, and the
regression equations were significantly different between the sunlit species and the
shaded ones.

@ In the experimental plot, three strata were recognized in the M~w diagram, and two
large strata were recognized in the H-H, diagram. From the viewpoint of both the
component species and the vertical locations of the crowns composing the strata, the leaf
layers by the PCM corresponded with the strata by the H-H, diagram, but not always
with the strata by the M-w diagram. This result is largely due to the differences in key
factors for stratifying the forest among the methods; in the H~H, diagram, the key to
determine the stratum to which a species belonged was the height of the lowest live leaf
of each individual tree, while in the case of the M-w diagram, tree heights were the key
factor.
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@ Leaf life-spans of the deciduous species, which occupied 58% of the total crown
volume of the first leaf layer, were less than nine months. Even an evergreen species of
Castanopsis cuspidata replaced at least 80% of the total leaves within about a year in the
first leaf layer. On the other hand, in the second and the third leaf layers, leaves of most
species had mean life-spans between two and four years. Eurya japonica, the most
dominant evergreen species in the second leaf layer, had the mean leaf life-span of 2.4
years. These results suggest a tendency that life-spans of leaves become longer in the
lower leaf layers, or as the light environment of the foliage becomes darker.

@ Deciduous leaves developed from April to May, and most of them fell off between
October to December excepting the leaves (leaflets) of R. succedanea. The leaves of the
R. succedanea, which was most dominant in the forest, started falling just after finishing
developing leaves. Its leaf-fall rate temporarily peaked in August, and the leaf-fall
finished in November. Mean relative illuminance over the second leaf layer changed
seasonally in accordance with the development and fall of the deciduous leaves in the
first leaf layer; The mean relative illuminance over the second leaf layer was about 109
from May to October, then rose to about 509 in winter.

@ The evergreen species, which generally constructed the second leaf layer, developed
new leaves from April to June while they shed their old leaves in the same period. Hence
the ratio of the mean relative illuminance over the second leaf layer to that at the forest
floor (2-m height above ground) did not change throughout a year.

@ Concerning evergreen species, cohorts of the leaves of some species showed high
mortality rates at the end of the duration of the cohort, whereas those of the other
species showed high rates at the beginning or the mid of the duration. It is supposed that
the leaves of the latter species have shorter mean life-spans and smaller accumulations
of leaves than the former, provided both types of the species have similar maximum leaf
longevities and annual leaf production rates.

@ Differences in biological attributes among the leaf layers were discussed based on
the results of this study. It was pointed out that the results by the PCM can theoretically
be combined with the concept of the production structure diagram, and the possibility of
the PCM as a new method to analyze a forest structure was discussed.
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