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Analysis of growth of Sugi (Cryptomeria japonice) and
natural vegetation in the young sugi plantation
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Table

1 DX ICAXOEBTRIFEHRI (A RFIEEL), FRIERKRF] (B RFIEFES) KK UHEERZFREL
720 BWEROAXXT (15X15)m2 TH D, 25T 1971 FiC R FHMER S NAEFic = DE, Q0X

30) m®* DPEMEEY,

24,

BX,

Table 1 iz, 2hop{Ed Fig. 1 iR L7,

(1) &=

-

I HEAHEOEE

KEAHEORANESHEEZRBTA-OOHEE LT, ROZ2DFELZRH VK,

(a) #{E1L

A, BRI O FEHA O HRRDIC BT,

iz

ML AP DRMR B X CEEREDLEL
AEDERE KU BEEOIZIZERNE Bbhbs s A

AFORBOIKR EHEROBMBR CHEBEOELES B, AFOR & fubL LT (12.5

HBO=>ORBXAE #E L (CRALIFS), KEXOBER

Table 1. HOE oo & W
Outlines of each plot.
ha $7:0
HOoR R itk :
771 B8 | g | LR “Mode of % & | @gt o | ATER
Series Site Block ype deposition Exposure | Slope pogra-
age of soil (Soil) v#r number
01 PRY™  hum./ha)
1 | 81 | Be(Be) (%E) (gfgé%‘éﬁl) N60°E | 30° | A 3022
2 29 Be 1T Creeped N10°W 32° B 3067
X 3 25 Bo B Colluvial N 35° C 2711
AFES 4 25 Bo #f7 Creeped ° °
pe S45°K 30 D 2978
AR A 5 | 27 | Bo(d) iy Creeped N 30° | D 4356
Good > (E3%) (Colluvial)
7 25 Bo #77 Creeped S45°E 30° D 2978
8 27 Be Fifg Colluvial N 30° D 4356
9 26 Bo(Be) Hi#& Colluvial | N10°E 32° D 3067
1 31 Bo(d) #]7T Creeped S40°E 38° E 3556
2 29 Bo(d) B Residual N70°E 35° E 2711
3 29 Bo(d) ¥ Residual N25°E 35° A 2400
P 4 29 Bo #TT Creeped N50°E 30° E —
B | AR 5 | 29 | Be(Bs) | #fT Creeped S20°E 30° | E 4300
Bad 6 | 25 Be(Bo(d))| ffT Creeped S65°E 27° E 2489
7 30 (Bo(d) (Be)| {7 Creeped S10°E 32° E 2844
8 30 Bo(d) #77 Creeped S10°E 27° F 2667
9 26 Bo(d) #fT Creeped N10°E 32° E 2867
AFHE B
c* EGO dﬁg 1~5| 29 Bo 1T Creeped N40°§ 20° G 3150
0

* Series C: TXJ[X Weeding test area.

** M2 Topography A : (L E¥#H ™ Slight convex slope, B : (]}

IESE# Middle part of mountain slope, C: & SE# Slope near valley bottom, D : [ FZB¥# Lower
part of mountain slope,

near valley bottom,

E : & L% Upper part of mountain slope,

F: R oiE Slight convex
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B5m OMRET 10 BEE LT,

HERTNBERID 7 B TRICT » o ¢ OBEBICET 2 AF L BEROBHKE, TXOE, FEORE
KEEREWREH - TV 2%, ThEhOBRNTR, BESOFEWICLE S - THT LICEE (D), HE
(C), B (H), B (F) A#HE L, 8%, BEXRARKSOLL, EHANOTERTRLI,

BEFEIZ (D), (C), (H), (F) OFZMEEBFE—DOA % S OEMATRALNBHEOMEE 100 & L
FARRHEE RS, T DOMAEL LA T 4 TH LIHEREEEYIC X > THb I,

(b) FHAE2 HEAOBHEER

L TOREATERIL, AFOREF LD LECEHOREABOLE(EEHT, BHHICHT 24
BABREREOAEET S L ONEEORNE 75720, A, BERFICHNT, 19714 9 §haic JisE
Lo

NER D % £ OB IICF - 72012, B 520k D AMFBOFARO 2 2+ EFROHEFRIT 9 AT
BRICEBC ENASPICENTN ST Eh D, Chih bHEEEICH 3 RRHOMEEZ B UFELO
B - 70 70, WIEMAICENTS, ChBRICREEADS < 3 EAHn, —BIEErH
H5,

L DEEICE, FROFHLEORBEICGEE LEHRT (50 X 150)cm? 0FEMAE AL, AFOR
B XY RIE L AIC 5 0, THICS HFF, §10pHTEE L, MEO ETFIHEAORBEIT D
3, SEOLE & THETR AFORORENRE 20 TH D, FHHE (50X 50)cm? X 3 T
T, B licy A EYLLEOESSEMOT N TSV THES & ICHIBR TR Y, MELHRET0C, 7
AR S ¢ BEEARE L, CORERE 7 AOTNRITEHUEP 1, LEB-T, CTZTOR
FRRTNRIEILABRBLILDDITH S,

(c) FE3I CRIOTNHEEEALAEXOHEHEE

C RFIDFMBRIC BT 2 R ABEOBRROELE 5 ERBHRE Lc, T, SFBOTXER
O7ATHCHEE (2) tRAUHETHERLAE Lc, FERE, 2MEBIUTHIRICEHTR (650
X150)cm? D AE X AL, ThENS5 HFHTOHAZE (50X 50)cm? X 3 iIKHd THEL -, HEX
TRAO KES%E (100X 150)cm? & L4 HHHEE L, HOASIEEL BRI KEX TR KA
OEEMNERL, LROBOREITRI/NELS D TH B,

(2) HR Bt '

(a) BEARFHEOHE

(i) ® ¥

A %F1& B RACE T B HEAROEROLE : A RFliCE T 3 BEAOERE, AFHEKKRKEICH
MU, 34EEICE 10m2 ((100 X 100)cm? D 10 X&) S0 65icEL, TORBURMLT, 84
BiCiZ 29/ LI o700 £72, BRIITIHERE 3~ 4FHICHEARD 100m? H7:0 617 LD, 648
T35 LB/ NDEERL, DgETEmnle (Fig. 2).

A BFlic B35 (50X 50)cmd, (25x 25)cm3, (12.5X 12.5)cm? @ ZNE1 10 FFiC BT 5 &
@%ﬁmFm:zmﬁbt&imsﬁm%w%nenm~uﬁ,&4n§2~mﬁwﬁf§ﬁbtoB
ZHTR (50 X 50)em? X @ T2 4~1478, (25X 25)cm? X Ti3 8~23 %, (12.5x12.5)cm?® [Ri%
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Fig.2. 8 % o & £ & 1t
Yearly change in the total species.
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Fig. 3. AR% o & ¥-11 & dh &
Species-area curve,
QO 24EH, 2-year-old stand, @ : 54F4E, 5-year-old stand, in the A series.
Table 2. 2 F ¥ ic 4+ 2 HE 50% LLEoBEK
Species with more than 50% in frequency to total species.
% 7 ¥ #® Year
Series 1 2 3 4 5 6 7 8 9
A 9/32 12/58 12/65 6/35 9/50 ~/- 6/36 5/29 10/40
B 8/34 18/53 18/61 18/61 -]~ 4135 5/36 10/48 -/~

SF HES0% L FDfES  Numerator : Species with more than 50% in frequency.
Denominator : Total species.
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I~AFEORTER LW, FRAE BREEIRE L1, HRBORNICHET2EBHIZS -
7o

COT LR Fig. 3 iIi—Hl& LTRL A RF 284 & 5ELEDEY - BHEEBRPSSHOLTH - 1.
%7z, Fig. 35 (100 X 100)cm? #: 10 Ft @ i, (15X 15)m? OLBHICH LTENZEH 56%
L 62% T, MOBERTHIRULLSUHMETH 270 CNIT 10 HOMERNR FOMBE FICHBIN:
fe¥, AXOBMBOEEL B ZITEEMEAOIMLT, (15X15)m? DE&RER TR AFOMEL
HEOH TEB T3 HEARLGTAEL TS, BRICHBRNRESIENTL D EADNRS, LL,
Table 2 5 & WoHHIL X S iC HE 50% U LOBORARBEFA LS, MBI LT 11~30% &3
h, (100 X100)cm? # 10 HOFHERT, XBOFHEENTH S AFXOEIED LA LHEARBFEOEL
ZRFAT OIS TH S LB I N,

BYOREST A, BEERAINE S, ENEN O FEROXRE I bbb LT UEmER L,
LipL, A RFIE B RFIE OB TRBFLMOBARRS - T/ (Fig. Do

BEROTMMICKIITTNOEE : Table 3 0k 5 CRFITRE, AFHHERLHEEBEHEIIHN
X 54, 2NIX 45, KEX 40 DIETH - 720 HHRRICIIHBE LS - 7o, A—LBRK THEI N
bEHEE, ZhEhey, 61, 53BE1LD, HERBECENIL, REBXANOLERICHLTHITH
BRI TSH - T, THbE, CNbOBRETRTRREMD 3/4 LbBET 52 LHNTETH
EREERPOR D -2 EERLTO S, LbL, WIFNOEAS, BERESOKOMTRE, FXET
S TERBHEBERX IO E L BEE@ERL TN,

(i) FEREAOHREZLIEOE

A %F1& BRFICH T 2 T EHEA : A R0 (100 X 100)cm? K Zk1F % BB LR 5550% DLk
O, AFOHEBERIEETRN="FEuFEy, b¥aF, THAHYY, 2EBTRYZIVVY,
RARE, R=sFRuEy, Frovd, 3EATRRARE, FHNEITLFT, F7v, evhE,
EANGAFS, VYavud, AFBTRARE, THANVY, ¥Hh+, SBEETRARF, bHH
F, FHNEIVAFS, TEETREFAF, V&, THAAYT, 2%, SEATRY S, F71
¥4 & EEEMBE/ LUK (Table 4), Zh ORI, THOMKELIELOTG EELRTHS
B, ZXDHEBNPICEALBOEESREELRUcR=nrRa¥y, Y7y v REOEE1EEE
&, BEEERE, 2~3FRICSEEERPAREYERR Ui, ¢ OEMEIZHAR S HEEKEBIT
BEOREZEBEEECLVFEE UABRER R LTV,

TR HDEOEMR, AEPBBRTVEXICEBOCMGIKHEL, BROETEELICKER
WRED, WEhTrcLickdiERI N, 1654, BEATERNTANCK - THESLIATCH 32X
RohaZ LT, SO ZDETHREDENTVEEEDN S,

B RFlicki 5 (100 X100)cm? X O FFE B 50% Ll -0 B3 Table 5 IR Uik S ic 2 ¥k
B1IEATRR=/FRu¥y, THAH VY, FViEn¥y, 2EATRYZIVY VY, AX$, 3F
BTRRARF, ¥27v V9, 7y, 7°4F3, AEBTR, RA+%, YIVVY, ~JVAXF, 7
¥, ¥7Y, 6FEETREYAF, AR+, THEBETRaVS, ARF, #7279 VF, EETRAR
*, EVHE, HI9YETHoT, CORFICEBOTHR=NFRUF Y, Y7oV olE0EL]
FHAER, BEAERAZRCRRCSEEERPARERICED » T, Lpl, SFLEERDRAAS
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Table 3. CZ A O F X HFHENBREERE
Standing crops under the various weeding in C series. (g/m?)
kB R ML 38 5 Treatment
il % Species Growth | & X [ # X | & &
form Clear Belt Non-
cutting cutting cutting
T A H vy Mallotus japonicus e 18,1 87,1 18.3
2 7 / + Avralia elata e - 0.9 +
- v ZX 4 Euscaphis japonica e 5.6 .9 94,6
a b Va Broussonetia kazinokt d 0.8 0.9 —
A XY VY aw Zanthoxylum schini folium e 16,2 51,4 42,3
¥ = 4 9 Morus bombycis e 8.2 0,5 0.9
4 4 F ) Idesia polycarpa e 0.5 — —
B3 v al Rhus javanica e 20,0 34,0 2,0
AZAYF V¥ gD Zanthoxylum ailanthoides e — — 205, 8
7 V2 F Clerodendrun trichotomum d — 29.3 —
T b= / + Styrax japonica f 7.4 — 16,4
y 3 ) 7 Clethra barbinervis d 8.9 — —
hFr v F o+ Lindera erythrocarpa f 4. 62.8 106.0
g AN Ilex macropoda f — — 3s,
+ 7 v Stachyurus praecox f 13.6 38.4 92.3
7 </ I X * Cornus brachypoda f — + —
Y 7 A 7 Y Callicarpa mollis d 2.0 6.5 122,9
LT F T FET C. jeponica d 0.3 — —
Aorou oy ¥ Hydrangea scandens d 1.7 + —
asx s H =R Viburnum erosum d — 0.1 0.1
TN oy F Staphylea bumalda d — — +
F ANy T <A Boehmeria sieboldiana d 0.1 — —
b H+ Vi E Eurya japonica g 85.6 146, 7 62,3
A X b2 B Neolitsea aciculata g 20.5 7.6 90,9
Va bl + Cleyera japonica g — 17,5 7.4
v 7 vo8u H v Quercus salicina g — 44,1 370.1
NA / + Symplocos myrtacea g — 85.8 7.6
v + 3 Lllicium religiosum g — 0.3 —
7 = 4 F T Rubus crataegifolius c 1.6 1.5 8.7
E X NF 4 FDT Rubus minusculus c 2,3 6.2 +
FHNNEIVAFT Rubus palmatus c 5,9 51,9 19.0
) 7 = Pteridium aquilinum c 1.4 0.4 —
v 37 F X Actinidia arguta h — 0.5 4,7
[ I B A Kadsura japonica h — 0.3 —
Y < / 4 = Dioscorea japonica h — 3.3 +
~7 Y B X F Paederia scandens var. mairei h 7.5 1.0 1.4
P2 Vi Parthenocissus tricuspidata h 2,0 0.3 1,4
Yo A E F & Celastrus orbiculatus h 2.0 — 4,3
/ VA K % Ampelopsis brevipedunculata h 1,2 0, 4 0.4
¥ v h 4 X Vitis flexuosa h 1.4 3.8 0.5
L 172 ) I VA Smilax china h 2.4 — 19. 3
7 =z 4 F g Rubus buergeri h 0.2 — —
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Table 3. (>-3%) (Continued)

kB R i3 5 ¥ Treatment
Fil % Species Growth EX X [l B OB
form Clear Belt Non-
cutting | cutting cutting
£ &2 v S wn Clematis apiifolia h - 1.0 —
4 9 #H 5 3 Schizophragma hydrangeoides h 0.9 0,2 0.2
T*/F Y v U Solidago virga-aurea var. asiatica a — 0.4 —_
e 3 F oo ) o a 3 a1 o1
Eupatorium chinense var, simplicifolium : . e
LG Y F=HF Lactuca sororia a . 0.3 —_ —
A P a2 T ¥ Patrinia villosa a + 0,2 —
¥y <wvoue ¥
Aster ageratoides forma leucanthus a 3.0 5.8 1.4
L A Microstegium japonicum i — 0. 4 —
T vy B v : . _ 0.5 _
Microstegium vimineum var. polystachyum 1 :
FF I ¥ Y L 0.1 0.1 T
Oplismenus undulatifolius var. japonicus 1 . .
3 A #+ Miscanthus sinensis b 205, 1 101, 2 32.1
a4 v h T Dennstaedtia scabra i — 0.2 —
Yy v 73 v & Lastrea laxa i — 0.3 —
AN B L. glanduligera i — 0, 4 0.1
FF e A7 7€ Athyrium henryi i — 1.5 —
¥ v H v 3 Blechnum niponicum i — — 0.8
& = E54 Total species 45 54 40

Table 4. HEELHE (SDRY) ic & 2EHMRKE (A RFD

Summed dominance ratio (SDRy) in A series.

g "ji WO KR EZ
g8 . g Quadrat size (cm?)
B A % Species W2 E 00\ [750 \[ /B \[[1Z5
AR
(Year) 100, 50 25/ |\12.5

NRz=NF e ¥ Crassocephalum crepidioides a. 100 100 90 80

e 4 A F Eurya japonica g 81 81 — 17

T h A H v T Mallotus j’aponicus € 52 27 — —

4 x K v Neolitsea aciculata g 43 — — —

Y 7 v /v Youngia denticulata a 33 — — —

A v FgHEaFs Erechtites hieracifolia a 24 24 — —
HIRF V¥ a9 Zanthoxylum ailanthoides e 22 — —_ —_

! FHREIVLFT Rubus palmatus l e 19 — — —_
~ oA / e Symplocos myriacea g 19 17 — —

A R F Miscanthus sinensis b 18 — —_— —

21 2 ) I GIVA Smilax china h 16 —_ — —

A 7 / * Avralia elata e 15 - — —

Y 7 A 7Y & Callicarpa mollis d 15 — — —_

4 bl Ei4 Total species 32 21 9 2
RNt Fa Xy Crassocephalum crepidioides a 61 59 "6l 53

2 < 2 # e Eurya japonica 8 45 25 16 —
T A A H ¥ 9 Mallotus japonicus e 29 — — —
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Table 4. (2-J%) (Continued)
#g 5 WD K x X
R ] . e Quadrat size (cm?)

L7 H % Species w2 E/ 7100 \[/50 25 12.5
R
(Year) 100, 50 25/ [\12.5
Yy 7 v v v Youngia denticulata a 85 26 92 98

YV FERaFy Erechtites hieracifolia a 18 — — —

FHEIVALFT Rubus palmatus c 37 28 22 41

Z A ES Miscanthus sinensis b 76 68 55 37

b 7 A v BV 4 Hydrangea scandens d 52 43 28 —
FFTVF I F Erigeron sumatrensis a 45 34 22 —

2 DD . Blechnum niponicum i 37 24 — —
7 = 4 F Rubus crataegifolius c 22 — — —_

~ 7 VvV h X 7 Paederia scandens var. mairei| h 20 16 — 21

A x v & Dennstaedtia hirsuta i 17 — — —

oy oS Ainsliaea apiculata i 16 — — —

£ b Total species 58 42 27 16
N=NFf Ra ¥y Crassocephalum crepidioides a 30 15 21 58

=3 + bl * Eurya japenica g 57 28 19 —

T A A H v T Mallotus japonicus e 23 — — —

Y 7 v v v Youngia denticulata a 18 — — —
WA V¥ g v Zanthoxylum ailanthoides e 28 — — —
FHEIDLFD Rubus palmatus c 74 71 64 —

Z A * Miscanthus sinensis b 78 35 52 —
AxTVF S F Erigeron sumatrensis a 42 35 34 —

7 = 4 F Rubus crataegifolius c 31 — 31 24

F 7 v Stachyurus praecox d 61 35 — 26

E A NF 4 F T Rubus minusculus c 53 31 29 58

) a v 7 Clethra barbinervis d 50 45 41 36

3| FF Sy oy . o i 4 0 | 4 26

Oplismenus undulatifolius var. japonicus

4 = / e Styrax japonica £ 33 — — —

7 R S Clerodendrun trichotomum d 33 — 24 —

Y = 7 7 Morus bombycis e 31 — — —

a T bl Y/ Boehmeria spicata d 30 35 47 —

v * N Hlicium religiosum g 24 — — —

(S DA s I A4 Kadsura japonica h 24 — — —

hr T F /S OF Lindera erythrocarpa f 23 — — —

e 3 ¥y oy . o a 22 _ _ _

Eupatorium chinense var. simplicifolium

A 4 F Yy Idesia polycarpa e 18 — — —_

I x F Cornus controversa f 16 — — —

£ RE # Total species 65 34 20 12
N=NFRa ¥ Crassocephalum crepidioides a 19 15 — —

e % A F Eurya japonica g 60 53 30 —

. T A A H v T Mallotus japonicus e 74 17 — —
Y 7 v v v Youngia denticulata a 19 — —

A Z + Miscanthus sinensis b 77 18 45 58

i 7 / + Aralia elata e 16 17 17 32
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Table 4. (->-3%) (Continued)

Hi'g *,_33 = H DR & ﬁé
ﬁ%s gl - % Speci ﬁ_; Quadrat size (cm?)
na pecies o Bi71o0 \[/50 \[/25 \[/12.5
4 AR
(Year) 100, 50 25/ 1\12, 5
EANTF A4 FT Rubus minusculus c 19 22 — —
v F A4 X 7 Ampelopsis leeoides h 33 45 58 —
i P Parthenocissus tricuspidata h 28 32 21 20
4 I AL B B Machilus japonica g 25 — — —
2 W al Rhus javanica e 22 — — _
v 7Y ou N ov Quercus salicina g 21 — — —
& i} b Total species 35 25 11 6
= B Eurya japonica g 86 15 17 85
FH eI FD Rubus palmatus c 52 35 28 —
A & e Miscanthus sinensis b 100 90 85 58
Y 7 A 7Y F Callicarpa mollis d 25 17 — —
I = J F Styrax japonica f 23 — — —
5 bV & Parthenocissus tricuspidata h 30 34 44 69
X w 7 Rhus javanica e 15 — 37 —
+ v 7 F v E Plagiogyria japonica i 29 — — —
2 # S Cleyera japonica g 18 — — —
& b= ] E5d Total species 50 28 7 5
e 4 A F Eurya japonica g 86 15 17 85
v P Parthenocissus tricuspidata h 75 89 90 —
T A oA H v Mallotus japonicus e 61 43 — —
2 Z + Miscanthus sinensts b 59 26 — —
¥ 7 A F ¥ F Callicarpa mollis d 34 —_ — —_
FHNREIDAFT Rubus palmatus c 31 —_ — —
FF ¥ Y o o i a1 9| - | =
. Oplgs»lenus undulatifolius var. japonicus
S VA s B S Kadsura japonica h 25 — — —_
~7 VvV A X 7 Pacederia scandens var. mairei| h 23 — — —
g F A4 X 3 Ampelopsis leeoides h 21 — — —
worovoy F Hydrangea scandens d 19 — — —
< w s vy ¥ Deutzia gracilis var, scabra d 16 22 — —
2 Z / + Avralia elata e 16 32 —_ —
£ = E5d Total species 36 19 8 2
v i Parthenocissus tricuspidata h 79 77 79 88
F F I ¥ 4 X
Oplismenus undulatifolius var. japonicus| * 70 59 45 20
7 < /7 I X * Cornus brachypoda f 40 — — —
4+ Yy v v Pseudopyxis depressa i 31 21 R
8 ~N7 7 Hh R I Paederia scandens var. mairei| h 29 15 — —
2 2 * Miscanthus sinensis b 30 — — —
Y - 7 v Morus bombycis e 17 — — —
v 3 7 v Sinomenium acutum h 15 16 15 —
£ b1 ® Total species 29 13 6 6




* Fig. 4 B/ See Fig. 4.

WERBRETRRE H32058

BESS5EE (D), (H), (F), (C) 0RAUEEHE—DOAE XOZEHANTHRALN S BOME 100 & U-iE53E
ZHED, ChOoDEERBEILICMA 4 TRU, BHESESEE 15.0 UTOBIC 20 TR L1,

SDR, was calculated from (D’+F’+C’+ H'’[4) where D’ (density ratio), F’ (frequency ratio), C’ (cover
ratio), and H’ (height ratio) are the percentage of species when D, F, C, and H of first rank species
are 100. The important species more than 150 are shown.

Table 5. BEHEESE (SDRy) ik 2EHMKE (B %5

Summed dominance ratio (SDRy) in B series.

g *é D REZ
S 5 Quadrat size (cm?)
W & B # Species B2 B o0 \[/50 \[/25 12.5
68 () U () (2
(Year) 100 50 25 12,5

NzoNF K a F Crassocephalum crepidioides a 83 61 49 61
T Oh AN YT Mallotus japonicus e 60 57 39 —
v FHaoF£F7 Erechtites hieracifolia a 58 55 58 —
2 7 / F Aralia elata e 47 65 25 —
= + bzl + Euyya japonica g 34 15 — —
# o+ 7 F / %  Lindera erythrocarpa f 28 — 20 33
A 2 E Miscanthus sinensis b 24 19 —_ —

1 Fyvav g Ainsliaea apiculata i 22 — — —
Y oz v v v Youngia denticulata a 22 — — —
FHNREIIAFT Rubus palmatus e 20 - — —
e 7 v Stachyurus praecox d 19 17 — —
g = / I X % Cornus brachypoda f 18 — — —_
A 4 ES Y Idesia polycarpa e 17 — — —
7 7 = Pteridium aquilinum c 16 — — —
2 TE e Total species 34 15 10 4
Y s v v v Youngia denticulata a 79 83 94 92
2 A * Miscanthus sinensis b 78 64 65 48
FHNNEITALFT Rubus palmatus c 45 38 34 —
1 U2 h ES Eurya japonica g 38 — — —
* 7 v Stachyurus praecox d 37 16 — —
r @/ + Styrax japonica f 33 19 — —
HIFAF V¥ a v Zanthoxylum ailanthoides e 29 — — —
T h A H T Mallotus japonicus e 29 15 15 —
#F oy F S F Lindera erythrocarpa f 28 — — —
2 Yoy A FF Celastrus orbiculatus h 25 — — —
g =/ I X F Cornus brachypoda f 24 20 — —
g = A F T Rubus crataegi folium c 23 23 44 41
Y~y oo ¥ 7 ) a 23 . . _

Aster ageratoides forma leucanthus

b XA NZ A4 FT Rubus minusculus c 23 — — -—
4 4 ES ] Idesia polycarpa e 23 — —_ —
42 VY av Zanthoxylum schinifolium e 19 — — —
Rzt R e &g Crassocephalum crepidioides a 18 19 — —
) a v 7 Clethra barbinervis d 18 — — —
VAR B S Quercus sessilifolia g 17 — — —
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Table 5. (>-3%) (Continued)

— 7 —

# .| pEBROKE =
g8 . 5 Quadrat size (cm?)

Bo A # Species W2 ETI00\[/50 \[/Z \|[12.5
(48 ®MEE|[ X X ) X X
(Year 100 50 25/ 1\12.5
A / * Symplocos myrtacea g 17 — — —

2 A F o T v Patrinia villosa a 15 — — —
4 & ¥ Total species 53 28 16 6

3 3 F Miscanthus sinensis b 76 74 76 19

Y 7 v v v Youngia denticulata a — — — —

+ 7 v Stachyurus praecox d 52 45 — 15

7 = 4 F A Rubus crataegifolius c 50 42 55 58

e VA 5 + Eurya japonica g 45 28 —_ —

Y 7S A T Y F Callicarpa mollis d 34 — — —

# 2 w v ¥  Hydrangea scandens d 33 — — —
FHNEIIAFD Rubus palmatus c 32 23 23 —
A | Cinnamomum japonicum g 29 — — —_

3 B+ 2 ¥ / % Lindera erythrocarpa f 24 — — —
T = J F Styrax japonica f 21 — — -

A | / + Symplocos myrtacea g 20 — — —

Z z / +* Aralia elata e 20 — - —

4 £ + ] Idesia polycarpa e 19 — — -

£ Y VY g U Zanthoxylum schinifolium e 19 —_ —_ —

T AN YU Mallolus japonicus e 19 — - —

A F Y HERXIV Viola grypoceras i 16 — — —

E N AN A4 Ainsliaea apiculata i 15 — — —

& f5i] ® Total species 61 34 15 11

A 3 + Miscanthus sinensis b 75 61 16 —

Y 7 v v 9 Youngia denticulata a 64 67 52 32

~7 v A X 7 Paederia scandens var. mairei| h 63 69 81 84

7 s ¥ Clerodendorun trichotomum d 59 21 — —_

* 7 v Stachyurus praecox d 51 35 — —

Vv H 7 X N Vitis flexuosa h 42 — — —

v # Parthenocissus tricuspidata h 41 40 28 31
Ty i 39 | 45 | 47 | so0

Microstegium vimineum var. polystachyum

z v h ¥ VU Boenninghausenia japonica i 39 21 18 —

4 A & N~ vy Pinellia tripartita i 39 19 — —
7 =/ 3 X % Cornus brachypoda £ 37 — — —
R=F Ko Fsy Crassocephalum crepidioides a 29 21 — —

¥ v v oa ¥ 7 . a 29 = _ .

Aster ageratoides forma leucanthus

hF o F/OF Lindera erythrocarpa f 28 15 — —
TR YT Mallotus japonicus e 28 — — —
77 OZIisZenus undulatifolius var. japonicus i 28 32 40 35

a T A V] Boehmeria spicata d 25 — — —
ATV F /S FS Erigeron sumatrensis a 23 17 — —

¥ < 7 7 Morus bombycis e 22 — — —_
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Table 5. (-0-3%) (Continued)

Hg f. | L EBOKE s
8¢ . = Quadrat size (cm?2)
B " & Species A2 € 7100\ /50 \[/Z \[/iZ5
D) E@S(X)(x)(x)(x)
(Year) 100 50 25 12,5

X v vl Rhus javanica e 22 — — —
ooy F Hydrangea scandens d 18 16 — —
s o= 4 F o Rubus crataegifolius [ 17 23 — —

4 AN B A Hedyotis lindeeyana i 16 — — —
¥ 7 A F Y F Callicarpa mollis d 15 — — —

A B ¥ Total species 61 34 20 14

=2 2 Vil E3 Eurya japonica g 94 93 95 60

A A ES Miscanthus sinensis b 70 92 52 36

v 75 Y 4 Castanopsis cuspidata g 27 — —_ —

Y 7 v v U Youngia denticulata a 20 — — —

6 FHSREIDALFT Rubus palmatus c 19 — — —
A / + Symplocos myrtacea g 17 — —_ —

T A A H ¥ T Mallotus japonicus e 15 — — 58

£ & ¥ Total species 35 17 ] 5

a v z Dicranopteris linearis c 79 77 88 44

b3 Z ES Miscanthus sinensis b 70 92 52 36

b/ AV BV Hydrangea scandens d 50 42 62 66

e 2 bl e Eurya japonica g 49 15 — —

R WV al Rhus javanica e 37 25 19 —

7] 7 b a Hicriopteris glauca c 25 — — —

7 T A H v T Mallotus japonicus e 24 — — —
7 7 K Pteridium aquilinum e 28 — — —

* 7 P Stachyurus praecox d 20 — — —

~ 7Ty h X Z Paederia scandens var. mairei| h 18 — — —

Y = 7 7 Morus bombycis e 17 — — —

A b Total species 36 23 14 7

2 A E Miscanthus sinensis b 95 90 41 —

=3 s H F Eurya japonica g 75 16 22 25

# 2 v v &  Hydrangea scandens d 69 66 30 28

~ 7 YV A X 7 Paederia scandens var. mairet| h 49 54 54 50

V4 2 Parthenocissus tricuspidata h 42 55 59 61
rrve# .Zster ageratoides forma leucanthus a 40 47 34 18
FHNRNEISAL FI Rubus palmatus c 37 21 17 —

8 FF LN s s . : i 29 37 41 44

Oplismenus undulatifolius var. japonicus

T hH A H T Mallotus japonicus e 24 27 — —

X W 7 Rhus javanica e 24 — —_ —_

¥ 7 v # W Syneilesis palmata i 23 25 — —

Y = 7 7 Morus bombycis e 19 — — —

Y 7oA F Y E Callicarpa mollis d 19 — 18 25

T = / + Styrax japonica f 18 23 — —
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Table 5. (2-3%) (Continued)

g . F R DK S
Syl . A= Quadrat size (cm?)
B o i # Species ﬁg BI7100 \[/50 \|/25 12.5
@ w38 )1 (%) (%3
(Year) 100 50 25/ |\12.5

7y o= 4 F Rubus crataegifollus c 18 15 — —

LT EYFT Callicarpa japonica d 17 — — —

8 2F Y FRAIV Viola grypoceras i 16 — — —
£ = ¥ Total species 48 35 ) 23 14

A3 Table 4 I, Symbols: See Table 4.

OEAEESER, ARFICBOTRAFERE 7TEELRIC 28NS 5D, BRATIAELE
tREBEHONE P oTc. CORRO—2RTRFIDHAL DENIC K B HEskA D F OB D& ITE S
boLBbN3,

EEARDOERICRIZTTUOKE : C 15 (TNHBRKX) TREEBLSEINE L » -7, KE,
2B LCHNOEX DR FHERE 5 FEOBINOBREREREL, EELEICOVT Table 3 K/RL
fzo EOORKEBUTHBET IR T H AN VY, TVZL, E¥hF, AXTY, 7%/ X+ E
DREEZDLE LI 21 ETH -T2,

Lirl, BCELoBRERIMEMic KEZEZMAD NI, Tbb, SRIKEBLTHWEEDOHTHE
EBOBELKREUER, KBRCBNTRI VL, A XKy, #F+7X /%, FTYRLEOAXDAT
50, GRNRRTAAKT YT, A RF VY a VRREORKETH >z UL, £XIKIEBNTIIA R+,
~NIIVART, VEBREOEEERERDLY VESBEEROKREIMELNLD, L0LTAXFOBREFROKR
ENZ EBEES N,

ZORAKBY ZREAHEOEBIAVHERIEBOR=FHa¥y, 200V 7 vV vEER
RIREBLTOR, Z0%, 2XNREIZZFHEENICESL, BREXTRAKE EETERICE
> TRAEEREE 135 T EHERNITBEAEICK DERS N,

ZD XS BANKOERIZ, EBERT TITHES LALSETAUBTON T 2 2 ¥ Ekh O RE#E
REH% 1~ EDOICR=FFaF s BLY, Y7V B, XAFEFLHBMIETEE0 O
RE-BLTW e, FSW, EEOOLTNNRTHONE LB HICARFNELE L, —EHM
CORBIEE TEERELTO S,

MO, RBEHE BAKET 3 E, 2AFRFICEALES  OBRORIED > OWFHEDOS
BERABRKIIHECE - T, ERIBIILFEINZCL2RTHE, COERIR CRFDOKBRD
BRIBI—HLTH,

FROXIBHERMICBT 2 ARAFOBALERCTUSNEETZE0HFER, fidossh A, B
WRITHED ST,

INE TRBSIHERMIC B 2 $ERDEBL EBICHENRKOBERNFIC B 2 T ORRIIL FE
ZRENLT B}, SORZORFBEBLFMCHBTECEMUBETHES D, THbbL, &AL
DNCHEEAREOERICE ) 2 EOBGRBEDOX D IKEKDILE, T, FORNITE S HELEERK
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KOEEOHERLDOLI LR >TY %, MEREOEEL CNITH I BEBE L RESHOEML, C
NOEBERKDERICEA 2R ELLZRESTTEN, BNICENTLCLBLETE S,

(b) EBFRILIEEBEORT

HETPEBRRHEK - BERHLOBELEEL, HULT 20ICEMTH 590, HED B4EFL
XAEBBE LKL - TEHZHZTD, BOEREZEID TS, COHEREES, RAGPICE -
THEERROTE S AL oo, KIRERA® TER (N), B (M) KBTAHEMTS, Y
BRHICEN T, F 1EZO UKEIOTXSIThh T3y, Z04AEBREIFIHETERILLT
NBZEREBLERIEZ DRV, BEEROVTS, ERLARINBIET 2GS TR EHY 5
TRV FREZOITAVZCE LROSTEESD 5, F1, YiERMOBEEROEEDL, 54
ROLUI0FERECEWHMICBORRBIEC 2BHRTH - T, RERFICHAT 3 BEABBELD S
BLEME BT 5 0CHHEH. MEAER, BTHRGOLHHE, MTIFENROEERSICAOHDOETE
NTOBINERSTNTEA S . LRHEICECHEEHMOMDTOEMR & £ OB 5 ORRNEE
{LA&EK, BRICALHKCT5EMNT, LEOAEZEEL, COMTOEHMOME R A%E Fig. 4 X5
BHOOEBRICHERLL, COXSZEBIZEKMOEEROEBIZONTHRE L.

(1) BEBROBHEIETATEORBICE T A0IE

RznFRaFIE COROEAE 1 FETHESELOREERTHRERNR S, BFERH1~
2HAT Im BIRICERT 2, CORIR 2REBOTN, SN TRERNNCERILEBRTE S,
COHEDOEYRETHREHGINIZH0ME{, BHIGENVREBOEHTHIMT—FICRFEEL, #E
Hiz5 A» 5 10 ARETLULEELIE,
ZORMORENBEDO—DTHEN=FFo¥ s OBFORFHFUEFANZ DL, ROX D HEBR

a b . d %
iu / < IR
g AN i
f g h

Fig. 4. 4 " £l
Growth form.
(a) ~=sv3KoF /R Herbaceous 1 (Crassocephalum crepidioides) type.

(b) 2 A F* % Grass (Miscanthus sinensis) type.

(¢) 7 =4F T8 Shrub 1 (Rubs crataegifolius) type.

ay » v F # Shrub 2 (Deutzia crenata) type.

(e) ThHAHFVIR Tree 1 (Pioneer tree) (Mallotus japonicus) type.
(f) = o /7 % ® Tree 2 (Deciduous broad-leaved tree) type.

(8) 7 Hh#H v & Tree 3 (Evergreen broad-leaved tree) type.

(h) v W i Vine (Parthenocissus tricuspidata) type.

(i) ¥FF¥I¥4+H Herbaceous 2 (Oplismenus undutifolius var. japonicus) type.




EHHICE T 2 TAL Bk, 220D IKET 2ERHIFE F1H) (BE) — 71—

E{T-o1

EBR1 EEREIRFLOBR: oM 1/3 T TELEANT FAMEZR L BEE 30cm O Fgskic
BetBermA cREERL S L, ZNICI00KNTDOR= " RoF I 2BEL, BFRHAZI0INT
ZRECEL LR, SoLBEORES ¥ THRTEDRAAN,
ERMBIRDOHELFNT EHE 50cm, EX 50cm OFEEEY, ChICHBEO K& S THER
EEALBOBC=—AVEE y FEDPSETIT o7, RBETRUCEBRORKER 62, 53, 46, 34, 11%
EREBE (100%) Th-1. EBRIZI971E4 A 28 BickhYD, TECLICRFEREAZELE6H82R%T
7o, ¥R Fig. 5 KARLALEBVHAVERRIZ ERFRSE -1

EH2 BIoES:RFLORFE: EB1 LRI BF S 30cm OREESKIC 10049 > O ~=
NREFaX s OEFLEEL, BLOEZ0.5 1, 3, 5, 10cm DREMBREZED, ROFXEHETTH
MICED AL, ERBAZER2LELTH S, COFKFR Fig. 5 KRliciEy, BLOEVOKT
BHRFEST, 3cm THEHICRENS SNte COZOOERERL S, <=~FRuF 7 3HI0E
HRERFRMEL, COLDMOEHBNTEL, HETHHEL, k) F—PBETEELEI B0
HARBXIITRETCRBEALVCEFORFERIETLE S, COBIRBHTREESNT, LDEL,
FOBELBIEBTHOLOBBRALLEEERY &, REARFULALLUTHTARERRITEIRN, 2O
TeDRBHR 1~ 2EOMETBERICIEY, ChlBRBKREIRFELS (Table 4, 5),
AAFE:A3H, YY) IYRREOBEEERDENBREKLLISFEEERTH 5, COEIT
BFOORFREELDLENMTBRECHIMTENRSREL, PHERSBEL, XV EEES
AR,

COHROREBETH 2 AR+, BATRZREBNPOEELNERETH D, THLFEHOFELET
BB1, EENFEDHRENFEOREIME  §E SN T ZW0m0nme, @ 503 [ 2+
REmbeshi BRic4a~5 A REL, £0EDIAIC 22cm, BED 7 Az 51cm, 9 AiCi3 81

40¢ o -

30

T
~

20¢ e

#FHE  Germination rate (%)

0 20 40 60 80 100 0 2 4 6 &t o
B|AREE (%)

Relative light intensity (%)

Fig. 5. R=n~+ Fo¥ I/ DRFELZORIBLIVELIOES I 0BEF

Relationship between germination rate (%) of Crassocephalum crepidioides
in the nursery and relative light intensity or soil depth.

BtronE& Soil depth (cm)
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200, cm &80, ERLHEFOFEDIRBIK2IA, BE
DIBIC8ALIL ~1] EHELTNE, TOF
£ 100; DES AR+, RFROEPGICHTER
° sof B REEE, HEEH, B bECHEAT
g : 587)50)65)0
2 7 HEMICE Y B4 bRER1~2FHETR
° L
8 HBHVRNE < 27 iz, 34ERDRICIES &
2 ol . RO A, WAL BN, 20 HLY
@ F f 100~200cm K H1 5%, COXIICRAFRBEF
% osf DEEAANCIMAT, Muron ef ali, B)i| 55,
- t
M REOIZ B2 2 FHOFH DR 2 OPEICT
~ L ENTVE LD ICHFIBIRE 2 B2 L, BARITH
0.13L9, Y TEh5DMFIC X 2 HTFEROEMMAE LS,
26 10 20 40 70100 e
X (%) Lhd2BICEFEZON: HTO FEHEIC & -
Relative light intensity (%) T, BoEELRN,
Fig. 6. AAFOBrE & FHNHE & OB Lirl, COBICAENBERMIETREOREY
Relationship between standing crop
of Miscanthus sinensis and relative T, —RBICEEEgBE N O HBE T TO%
light intensity. BRBHEDR M, flRd R22E @XDm?

DOFERTURD, LEEINEOBEINCEAD 22+ EETHARE L AXNRE 50 AOFE : 0BRFRAE
79 &, Fig. 6 &5, HABELZ 23 ERHERRIDE L1,

724 F I8 TFERHEREFEEZEL BB, LA 825 0FFAMUTERT 2, HITE
PODEFIT, BARMNEL 1~ 28ERICHEEMT, X 2m FIRTHENEN. 22+ LREED
BORPPBINTEEELL S, COROREETH S +4 7 8id, HFRIEBOELIIES, 5
~30cm BETH S, Lirl, MITFHOERIZEV. BFELDE 100~200cm O EEE ML, KED
¥EEDT B,

COEEICH Il EEAFOF 4 F ORI, 1~ 24ERIAEENL, ChicEE, #ET. %
T, BETALINZEELBEMLESOR, LTbTATHS, COMAT, CORTEEINLN
RNBBII <A F T, FANEIIAFINREND L, COLBEICHEDHERDOEKRMIL EICEN
aVE, UIVEBZNERRLUMEROR XLy, I a vy REsEDI,

Ty FR CORTERT, LECRERKREERL, RELHRHROMBREE BB S 0HA
DOTBHEELND, 74 FITRTHONIHTESRD SNTABOM LEB—D2DELH SO, &
EARETHY, 1FEHEZERROE, 1~ 2FKkiCIThicliBiEm UTHEE #EL, o EEoMm
BEEZFIFILED, LEICREET2CL8HBT 2, COWHEIR Y <4 FIRICHET 2, XEOE
ERLESERORBOM FEEZ, A—OKDOIELH Z2VREVABEDRDTHSLERL, HOEERK
BTN TS 5, REBHERBLAHEORGEOER, PEECIXORSIEELCLT, 20
HHBZEOWHCE - THKEE I N, BREPEZZOMICHIZORROFEISER LD TH S,

ZzDtcw Fig. 7 OB EHBERLOBRICAONE EBD, BMRARBRIFICK >TEL(ED-
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T3, 1| HOREDOEADESHTHOMERBRHBELVPT, TREMEORAT I HHIEE
BESHZCLELEETHD, CORRI <A FIH, AAFRERET N, RiCd, MRERDER
DREOHFOEN DS, cALOBIVBET L EME, ZOMHTRE, TORICEINSEE
BEBRYTLIFE, FTY, HI2UVFRENS B,

THAHYTE  COBRERAKXTER SN BTS2V RBMERT 2ETIE » THICE
HHICBAT 5, REBROVHERBVZVRETTREDDHTRN®, CORRIRVERPHREOE
AHD, HOBBAEROPRETRIAT 2, BFLEYEL L0V 1~ 2FRIKHNI~5ROTHES
BAVELE BTN, THCKEERSHEATESE, 20T IRE L bICHLEFER LARITR LT
(o LDL, holBick - CHRAPOEBEINZLDICL B L, HD> b T-ERREOBRIUKRHNE

7 (g*) & type (f*) 2 type
hto ¥/ %
6t $7/ % Lindera erythrocarpa
Machilus thunbergii
5 L
4
3t 'Quercus glauca
2 L
1+ oZroH>

Quercus salicina

Height (m)

(e*) & type ZNT {d*) & type #7

g Rhus javanica Stachyurus praecox
4 5
=
4t
U4
_/
3t o4 ¥ -
C,‘/erodc;ndoron trichotomym
21 YTLSH %
} Callicarpa mollis
HSRHF a8
1t Zanthoxylum ailanthoides }
FhAHLT
Mallotos japonicus
0 o

‘01 234 567 8901 23465678
# F 20cm & Diameter at 20cm from ground level (cm)
Fig.7. B &L+ 20cm OER & 0BEF '
Relationship between tree height and diameter at 20cm fromvg‘round level.
* Fig. 4 2 See Fig. 4. :
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BRICHELT, MOBRBETETILEAEBZLEALEBIETICERED, LEK-T, ZOHDEY
i, VYFRERUISUBPHOERFEER LD, HEOHRPBIID ZEERENTITOMBLAER L
DHRETIEHTEND B (Fig. Do REHR 7 w4 FoRHPT VY FREED, REIND, Bith
DBIEORD, BEPBROBILSER LIV, COBRBY Y FRID S FBICHTEERT S C & 05WHE
Thbo

COMBLH NS, CORMCBYTAERTHAF YD, #FAF VY ay, XUF, TVX4EN
BB

TANVEEZS/ 8 ORI EREARSEEN Fig. 7 KRLZL DK, HLE 20cm OERE
CHBLOBREIAREE ST AAVIRP Y YV FROL ) CECLZERDOBENZDLED, UL, =
T/ FBIT AN VEICL 5T, HE 20cm OEE - MEERTESEOTESA I,

MEE b, FERD K S OBFIC L 2EARIERT, —20RBH SOBEF/RS 1~ &zt
TBEW, FRFEFICHTLEEDERR LRV, —DOUkL SEROBFERTC &L, BTFHHE
BT AAEBTHEOMTRICL > CTHERET2HOEMIC SN TENNLEIBEEZHRTIIAESTES
20 BEMUELIUBROEELHALZHEO>THN VRE LT/ FHRETRE, BEREFELORLDEDIC
EQREIPRE S (Table 6), T7bb, THHYHMOLER (SLA) i 56~93 cm?/g DEIBHTH - -
B, T/ FETE 127~177Tcm?g EIEFEICKEVETH - 70

Tl ERFERL T AN VEORDBHEBRELEZ09, 20/ FHMOKKNID& T VEOK
NOFHEE S, MESKET BT T VRSERT 2 >hiato kEHiE- o/ 280
BYRRECERL, 20T HFVEOBEACEDS, =3/ +HOEPR T/ +, hF+7F/F
BERBY, THHAYROWEYRTANY, TIHVIREDHAVE, /R, YT HAERBE B,

FFIVIH  CORREE LIHNICETET 3 BBNERREOBOKEERE NS, COROHEY
THEBEAPEAROT 44y, =3/ +HOBENEFEL, HEROHMREMETTEE, THH
VRUER { WEITHIR D IO RERMTS, Ttk e ZROEAIRD VKRR TEET 5, COBILE

Table 6. ==/ F+MEBTHH VRBEHOLERE (SLA)

Specific leaf area (SLA) of deciduous broad-leaved and
evergreen broad-leaved tree type.

x = 4 F # T » H b4 Eiv)
Deciduous broad-leaved tree Evergreen broad-leaved tree
(Styrax japonica) type (Quarcus acuta) type
. & W& SLA i & i SLA
Species (cm?/g) Species (cm?/g)
o + v 136 S A A 73
Quercus serrata Machilus japonica
7 < / I X * 132 67
Cornus brachypoda ' Cleyera japonica
< I X F* 164 4 R Hooov 93
Ilex mecrococca Neolitsea aciculata
SN 177 A 7 73
Ilex macropoda Actinodaphne lancifolia o
31 = e 156 7 b oo 62
Cornus controversa Quercus acuta
= T ) 127 VAR 71
Styrax japonica Quercus salicina
hF 7 F OF 169 ¥ 7oy F 56

Lindera erythrocarpa Camellia japonica




BB 2T, B4R, DA0IET 2 ERNMAE B1H) (B4 = 75 —

TAEBREMRFFIFY, $V24F 2, YT VHSRENS D,
25H  EERRASTHONTOIAK, EAMODZEYTH 5. EHRROERDMICE, LK

FA T - TREE T LTV 3, BRADHOBESBREEBE, CnbOEPOREIRHALL,
FUBDEMROARE LMBEHCEELBRISSTEET LN S, COLH KT OROEYIIKERN
EERABES>DTOLME LTRSS Lz, ZOMBMTERICA NS 22BOEHI Yy Y7 X, ¥

2 /4%, OFHZLF, ~IVHXSBETH5,
(i) EBERIC X 5 EHOBE AR OEEER
M E TR~ ETEARNT, SHNEREOEHEEET 5L, TUELETUNOHADEEEK
% Fig. 8 DX> AT LNTE 3B, : '
s, RO S B EKBOEMR, BRERORK

PLE, AAEBROBEEZEE OERICOV THER Lz
RS LIC D, SANHEOREE L DAFICT 2, ThENOLFRICE - T, O, OB SER

EZhleb I HTNBHEVA S,

(c) EHRBANOUEARER
WIZICBWT, HESEELEBTRNLCID, BEAREKEOBRBIC OV TERALH

Bz ] s M

BOMEMER L 7 OB LTHRIFT 2 b, 3 5ICESADRNIIEERLET, LY,

FORZOEEIL X » T, BEAOBEEENYOLS CENT 2LMALLIENBINTE SN,
LTl , RAT®

N TORFREER TUEEOTES FHET 2 bIC FONTH BT L (10w

BEOHEZEE

B PR
Non-weeding

(i)

1

i

!
‘)

7
1
/.
!
/
i
I

f ice g _iah g
o TAREE  REEA TN, BRE
\ Weedm’g Unsuutable weedmf
v)

EE%TXIJ F?ﬂ‘,
Suitable weeding

f id h g di

gb ed ¢ i
Fig. 8. SH M BEAOEBTHNICL 2 BBHR

The scheme of succession in the young Sugi plantation
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BHINTND®, AEBHOBKRNRED ISP - D®0, eI bI b THoToe LT, AF
DEBITERT UL HEAIITNET S b OBWER L2, AFXEOREIERASHE L CEERE
ERAERCERLTORVCENE, 22T, thoDARERLT, BEEBONTEOREET
2o

(i) HWEREEBOWELORE

HRAOEESEEROH LEFEBIC DI I CEET %S D100, AFRESNDL 25, 75 125
cm OATEHMHPLEL S XS (50X 50)cm? DFHH: (i), (i), (i) 2%, HEAROHLHEFES
%, BRBEGER LA EBbNS 9 AhAICHE~ o, B Fig. 9 KRl ¥EARRERI, HEEAK
DNEVRAFHEBERIEEDPL5EBE TR A, BERAOHE TRELERL L -7,

—7F, MK OOER-BRERLOBRRTRE, WAL SERAL SEVWEZLE, BERRIRE (L
1600: () [ i [ i) .
1200l I ] B series e

800}

RHER (g/m?)
Standing crop(g/m?)

»
(@]
(@]

1234567829 1234567829 1234567829
# # () Stand age (years)
Fig. 9. ¥ E X 0B EFERBORBREZE
Yearly change of standing crop of weed and woody weed.

kg : 778 1.1m, [0 Sm Row planting : an interval of line is about 3m and 1.1m.
(i), (ii) and (iii) : See Fig. 10.

A X3 B*5l
A series B series
e Sugi AT sugi 1-year-old
EE . 2-year-old
1-year-old \\2¢E/(|/ \ (')y 3-year-old
2-year-old N3 EEA N2.£8 5-year-old
3-year-old vEED \BEE/ /. 6-year-old
4-year-old EFE P58 8-year-old
5-year-old i—/ :\g'%EE 9-year-old
8-year-old (i) g
9-year-old §:§$§ﬁ& (i)
I |
|E I E
(i s (i
i T
—50cm— ~50cm—

Fig. 10. ¥ ORBTRBORLELT L E ML DBIE

Relationship between yearly change of crown of Sugi and quadrat size.
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T, UL, ARFIDG6, 7TELEIRATHIH, MO oHEINDI LS, FEHLUBRORERR
A, BERRFIOHETREREND YD, KILAFDOLRLILS (i), (i) KEWTEELb -1, 2O
HIREERBEERBERL > BHO—DE LT AF¥OEDAE (Fig. 10) BEEL T3 LEbLHh BN
ZLLRBRT S, ChHLDEELD, HEMICBOTETEAOEERZHEET S &2k, EEROAE
BREEZR ML L THRERHLZHRE LIET TR 510,

(ii) BEBCRETTIOEE

THIHRBAZT -7 CRFIT, WMBARSFEOM LFHEFRE T ATANE L., WERZEOL
BUTHB, 582 Table 7 TR Lic, DI IADOBABRERICH LTPR/NIBEILEEEDE
Bbh s,

BEROBEERI (i), (i), (i) OVWTFHOBEHRTS, TUELERIDREp -, 2XIKEH
AKX Tk, FTRETRE TS (1), (i) OBFRKBTIHERRE, EBFHLEEZ L, -1, (D
DB BT 2 HAEKDONE UBORERISNRPH XX OXNFLMDOM 3ETH - 7.

ENEPHUNX DTN OBRFRIL, F1ETXHTbh T A, BERIOSFLED ELDE
Bl ot (Fig. 9o 20T EH D A, BERATE TASTOALTNE, cho0HERED 2~
SEOMENS S, ¥F, HEROBFRE, FXMTRSMMENICSS B RAOBEER LD bk
&< (Fig. 9), ZOETXHTOIECLES, FHELTNCT » L TR A FHEOREIC L 2 HEEARD
B LRRIC, BEARBEROBMMICEEEEI TN EVL S,

M MERHEOENEKE LB

MEF TR KD, BIUCEBFYHTHEU LN EHHLFEEROERD, HXANORERY
REASE, —EERINCREIZOROBYBEOBRICH EET I C L MEYMODELEREE L
OEBETHLONTNZW®, L b, ShibEHilickd 2 c oBOHEMIIDIEV,

Z LT, Mg A RERBROREREL ChICk > TELT I HENOBREERD S bR
LEETHAINEHFLOBRRICONT, BB ABRINOEEARBEO W THICHBNLEHETH S
FTIHY(THHCE), N=,xF Ry (R=,FEaFsH), 22+ (RRFE) OZMEE, D

Table 7. CRARX T 2 NBHNEEAREEER

Standing crop of weed under the different weeding treatment
in 5-year-old Sugi stand in the C ceries

H 2
A Fip o OE#E (cm) % % B Standing crop (@/m?
Distance of plot from & W K 5 ON K B OB K
planted Sugi Clear cutting Belt cutting Non-cutting
] 305 310 785
* _ 3805 __ot0 —
25 (i 132~464 40~600 184~1310
.. 746 570 1350
" 746 _ 570 __to0
75 (i) 380~828 216~1180 318~2270
702 2338 3340
* 702 2338 9940
125 (i) 205~973 6844740 594~4554

* Fig. 10 2 See Fig. 10,
Average

- _Average
BN~B K Min.~Max.
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Table 8. s L CEMREOHEM S FEFEHRE
Location of plots and main component species in each plot.
WEXEES| £ A B |7 % 0 X OE oM OB O ®
Plot No. Date Location Main component species
1 73 A 2=/ I X% Cornus brachypoda, ¥ 7 /U Youngia denticu-
29 July | Moriga- | lata, other 5
2 ” /}lChl F #HNE I D4 F I Rubus palmatus, & 7 3 Stachyurus praecox,
other 14 i
3 ” ” ¥ 7 v Youngia denticulata, ~=,33F a7 Crassocepha-
lum crepidioides, other 11 .
4 30 July o 7 5 v Pteridium aquilinum, X X F Miscanthus sinensis,
other 13
5 2 Aug. ” Z A F Miscanthus sinensis, v 7 v /3% Camellia japonica,
other 11 ’
6 ” ” v 44+ Eurya japonica, 7 7 71 Quercus glauca, other 9
7 ” ” T 55 Quercus glauca, A A ¥ Miscanthus sinensis, other 6
8 ” ” v % 4 F Eurya japonica, 2 A ¥ Miscanthus sinensis, other 4
S 3 Aug. ” F 7 v Stachyurus praecox, A A+ Miscanthus sinensis,
‘ other 8
10 6 Aug. ” 2 A+ Miscanthus sinensis, 7 51 & Quercus glauca, v 7 1 5
% Callicarpa mollis, other 7
11 ” ” ~NA ) & Symplocos myrtacea, 777 Uy ¥ Hydrangea scandens,
k%7 & Eurya japonica, other 7
12 7 ” AR F Miscanthus sinensis, © 4% 71 Eurya japonica, other 8
13 ” ” Y5 Yuk Y Quercus salicina, v h ¥ Eurya japonica,
other 3
14 25 June E Y5 Ia v Quercus salicina, ¥ 7 &5 F Callicarpa mollis,
Sukumo { other 18
15 ” ” Y 7 454 Callicarpa mollis, 2 X% Miscanthus sinensis,
other 20
16 ” ” A A F Miscanthus sinensis, V7 5 ¥4 Castanopsis cuspidata,
other 8
17 5 June | & x / au Y Setaria viridis, V) 2 7 ¥ Commelina communis,
Kéchi other 21 ‘
18 ” ” ¥ 27 & 3 Houttuynia cordata, & * 2 h ¥ 3£ X Erigeron cana-
densis, other 18
19 ” ” v 2 Glycine soja, =/ 21 4 Setaria viridis, other 11
20 ” ” v X Glycine soja, 3% ¥ Artemisia princeps, other 15
21 ” ” = A Glycine soja, =7 F 74 Arthraxon hispidus, other 15
22 ” ” a e ¥ Artemisia princeps, V< ¢ Glycine soja, other 16
23 74 ” T 3 Hh v Quercus glauca
19 July &
24 5 Aug. ” N=3FRaF s Crassocephalum crepidioides
25 ” ” ~Nz=xFRuXy Crassocephalum crepidioides
26 18 July ” A A+ Miscanthus sinensis




HERIIC BT BTN, BMR, 2200 BT 2ERNHE GB1E) (B4 — 79 —

TLhODORABE TR L, TORMPEMEABTR TEMLIN EYBORBEOEEEEZ I,
(1) 8 & K & ‘
(a) BAE1 HENOHESEEDHE
A, BERFIOKEERFHZOD,» S Table 8 IR LI LI NHEX AR, HEBIU 20cm OFT
i, BERANMBEIETRANT, 18d7D 10~100 SORE LM & FRICRIE L, 74D BELZH
SHRBE IR Uz, BIBRBEFEROICFR, F% 2BMEANICTY, XK Plot 9 ORORER%E
BE, MUz ZBRBICT -7,
(b) &2 BEOBmEHE
REAAIE LI, Table 8 iK/RL7 AR, (50 X50)cm? %723 (100 X 100)cm? DD ¥
ML D BESUEDEEC L EINROERICED, #ESOBOL SO, S 20cm, HNEOD
i250cm CEicERAEMDEEL, I, Hicad, EhEn0°C ORRERET 7 AR TEREH
E LT, BE—RiE—EHEOMEDER T, LXMY, ERZICRKRLRYD, MLLARICBC KRS L
ltbDbd b, EO—PIL, EIBERERDZHIC, FETHOBHEGBIF TEEHEELAEL, &
E# (SLA) Zkaic,
(2) BREBH
(a) HEHBELRE
(1) WUBEE DEEME & MRRE

RLI (%)
050 100
RLI (%) [ b RLI (%)
050 100 i ) 0_ 50 100
180 , /
160F
_ 140 /
§ 120 ;
£ 100r ; 150 100 500 _ 50 100 150
> gof ! RALEs (9/M°) JEEqEm
i‘.’_. : Photosynthetic Non o
60} H part photosythetic |
- ' ! part !
L a0l | '
1 49 z a !
£ 20 ' i 5
| i , . L L e
0%9557200 750 100 50 0 50 100 150 200 250 250 200 150 100 50 O 50 100 150 200 250
- (g/m?) (g/m?)
R{EE8 FERMEER iR fef=4 JEELER
Photosynthetic Non photosythetic Photosynthetic Non photosythetic
part . part . part . part

Fig. 1. S BEo4bERELHAYRBRECEZEE A

Production structure of pure stand.

a: Ty HAVEX Quercus glauca community (Plot 23).
b :R=NFHEaXIBE Crassocephalum crepidioides community (Plot 24).
c:x A F B OE Miscanthus sinensis community (Plot 26).

- -~ HxJ4HE Relative light intensity (%).
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R T 3hv (Plot 23), Rzx% (Plot 26), ~N=,NFHa¥
Leaf area index 7 (Plot 25) DEMBIED ARG E BEAT Mk LI
100g+—23+28 BE% Fig. 11 KR U, 754 VEE, H30EED
. T 7 vE 2EMICRE LFBEARTHRRE SN T
Wlo ZRF, N=o8FRaF s BRR, &b ICKERRE
MEXSHENDOLD THb. 7748 YHEDHSIZ 180cm
T, BHIERFIT 80~100cm ORBILH -7, LEDSDE
HOBEMIW 300 THEM, FAEBLBETHLOER
360cm LITTRIZEA LD, XD 2EBE Lic, BEN
OHMBEDCREDIR, HOEMKABRTRTIIKELL,
2k, BOLEHZ0.73 TH -7 (Fig. 12),
AAFBEDOEXIZ 180em T, BHIEFiT 100~120cm
DB TH -7 TIHVHEDERBNHIC 5B L, &
) . 7 FERBOEBRINEHLEL, IABRSEBLELTHOD
e lz'wﬁﬁigiiﬁfgm HEBORD BB D EOHT S o720 HEND MRE
Relation ship between leaf area 3, T70vHEOTRIDEBLOETBG BT, K
in.dex and RLI. in pure community, FRED 0.22 £/ & (Fig. 11, 12), MUHH7 4 3 Fi
O.;QJ;ﬁﬁ;mh®m2® HEARDHEOBHIKEENG, LL, BREEHOER, #EH
A:8;$22223§mmammmm; Biss 4. 5 ME» S L Tz (Fig. 12), < hutdkiEL
O B ERTERS DI L T, 55 DESREAK &
K

50|

10t

EXEE (%)
Relative light intensity (%)

1

Quercus glauca (plot 23).
ROk B % (BB TH D HIEe

Light extinction coefficient.

NENFRa Xy BEOE ST 120cm T, REEEIT60
~80cm DNBILH 50, CHUTORTORFEROERLIZLALE -TWED -7, HENOEY
FEE DR IR Y 590 T, BORREIE 0.69 TH - 7o (Fig. 12),

REREROPRFEHIL — R 0.7~1.00 THD, CORPLHDIET7HVEHEEEICRERE
AOEEBEERLUTOEEVAL S, BARROR SO RERE RO S IR SRR L EIcgh
L, TEOERIMN LS - TN E0, LichoT, CDOR=NFRuFE s OBES X SICHE LB
BTRTRBOEZIHNEN-TL350&Mbh, 2 2 TOAEMERIZ I HIRPOBEENI LS,

FTTITBEREIICTNETD &, ARAFHOERNSHEMULTL % (Table 3), 2 2+HOBETH,
BOCHREAVNE <, [ UEEMEEE B O LEMOMPEIEIC 5T, BEMICERT 4R3I
£, BATZHEHOLRICHT I HBRILEMOBEIC SNTLUENTHS S,

(i) BOH DA & AXRE

BAMEOHE LT, AAEEET 8% (Plot 14), RRA+%2F &4 AEE (Plot 15), K& L AR
FEEETBEE (Plot 16) OAEME L ENOEMBES Fig. 13 IR L, #XOEEOEMIC
HLBFRIEZOBICBT A HEAOERTD 5,

REZELTIHEOEESFL, SEECHETHICErrb T, iR~ T 74 UHiBED
SERELLTED, TECH - TYW3PhICEEMMINL, 40~60cm OB I OB AZEORE
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7‘; ’)—C‘J‘f:o
RAFEEETEHEIIARELE LT 0% LMBRICHBN LR TRAEELH O BENERN, £hid

TTRABCEENFD LT, chid, T TREBAFCRARFMBEOEERLED LERS > anicE
LR S>TNBIDTH S,

ARERZRFAFELTIHETE, ABECEREOEVS=2KE, LROZ >OBEMREG LKL O NE
Lot TRRWAPHEEBRBORENEERTHRENE 2 R+ HEROEEBE L AREBEOMEL
TRUET 5 VBEOBRKERELROBOEY, EROBVARAFOBACLDHKHENE L >k
B EBMNED FE» O TEITCERSE LWERL L - HAABELICE - TARSNEEE VL B,

BEAOHENEER, AAZ2EETIHETCEBEENRE(, BEFAKI1.16 (Fig. 14 TT 54

EXRE (%)
Relative light intensity (%)

180+ 050 100

a 1

160}
140} 2 L
120} 3
100} 6
8ot 2
60} 7
_ a0} i7
§ 20} ;13
£ 0 e . . . /.20 e
o. 120 100 80 60 40 20 0 20 40 60 B0 100 120 140
:‘l‘:’ {g.'m?) )
050 100 0 50 100
180, ———— \
i b
;}4 160 c
140}
120F
100t
801
601
40t
20t
o 20
60 40 20 0 20 40 60 80 40 20 0 20 40 60 80
{g/m?) (g/m?)

Gl ] FERLES R1LE FERILER
Photosynthetic Non photosynthetic Photosynthetic Noh photosynthetic
part part part part

Fig. 13. RAB%OLERE L HNREDOREN
Production structure of mixed community.
a:RAF2TFLTEIHK Dominant species : Miscanthus sinensis (Plot 14).
b:2A+EAALFTLETAZHE Dominant species : M, sinensis and woody plant (Plot 15).
c I AKEEFETIHE Dominant species : Woody plant (Plot 14).

FHRE AR +DER, fioEi3 Table 9 2R,
Hatched shows the leaves of M. sinensis, leaf amount of other species is Table 9.

ERoBFREOBICHET B

Numerals of each horizontal column in figure show species number in each layer.




8 320 %

KEARBTERE

4u

i

Table 9.

Vertical distribution of dry matter
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EmEEES
Leaf area index

01 2 3 45

50t

Fig. 14. BABEOEEDRIEH S HMREDR G
Relationship between leaf area index and relative
light intensity of mixed community.

a: RA$RTLTIME

Dominant species : Miscanthus sinensis (Plot 14).

b RRFLARKEELTIEE

Dominant species : M. sinensis and woody plant (Plot 15).
CIAREELTHEE

Dominant species : Woody plant (Plot 14).
K: & % & ¥

Light extinction coefficient.

BEXIEE (%)
Relative light intensity (%)
o

VEERLDBREL, BENRT DR ITTREOEL S DLREMEROFEREE R Lo, BRI
BICHEBEILEDORINRE, EOoRESs, EOXRH, BBERICLL->THRESD, LbUEOMHEMSTH
D RECHFELTLAEY, ZOXITE AHLOMRELCONTHZE, REFETRIKERI2Y
YV, ¥TLIYF, vV y, V7T IVARERKL s THREENT W (Table 9, e sy
NOEOEEWKFITENWEEMOARRTH » 12 —H, COHEO LBOBRNEFHE .16 OER,
BIERHY 0.8 THNHMA D, ChPr S TOEHNTEOLTRICRELSL > T, TOXMEADH LR
BN 110cm ORIELII A, chED EF K6 EBEEAER LT, LiL, KESRY YFHO
TTLT9%, THAANVIRD Y/ PRI ERTH -7, Ffe, 110em KO TFRBRIELACSS
&R 13O L, ERAERT IECERIVYFREZ EEORRLITAHYHEOV S Y
affy, Y7IIVARET, choid EBICRARP 57 (Table 9),

AAFEEETHEER, BENLTODYIRARAFRERL, COBEOLEBIZIZEAZ AR F2E
BT (Table 9), BRFEEIZ 0.29T (Fig. 14), 2R FMBEEBESLOVETH -7, TOHE
HEMAIEY 4. 5ET, BRAREMBAE L -TOR, COMBRI EETH 120cm TH 7o 2O
BEIVTEBEHIHEIZ18ET, TRTEEEMNORARAF EFELY, KEEGEVEERE Y Y ¥R
DY T LsHF, THHVEOY T I418ETH-1: (Table 9),

AARERAFAZEELT LR, MBOEROHEBRIE LT, BHRFRBOHEL > OHE O R
0.51 %% L1 (Fig. 14), Z ORI SEMREEKLSMHEL Y, BREEMSELLTH, TOMBR
M 80cm DIFET, THLV FBEPABRARFHOARF, TAAHNVIEOTHAHN VY, =
S/ FRDY YIS, TAHVEDFYRET, ¥ 7=y r A RERBELTO I (Table 9), 72,
INEOTHICH BRI 1S - 1oy, FERHIRBY LHCHEETIARTHESN, FTHIER 2+
A BRAROEFTME LB T, Lo T, ZHLOBKOBREROE T, £LED LTI
FAET HAHPBOETOBNCE > Td o3 N EBbN b,




EHRIICET 5 TX, BR, 2200 ET2EBNFE CB18) (84 — 85 —

(i) BEOEBLLEEBEDE

WEAREOEERED, BHNCERICE - TEATZ®, T/, T TRBRLRIIKFLRAE
LTh, EOKREEELZNRIC (Table 4, 5) #-THEILT 5209,

ARFEPHENEBARF - AKBOBABRETCRAZTEMBROBENR S Obh, HETEOX
SEREBNR S, BEARRREOROEODhIZEL O[O LOOhIBEITEHOEMBELTY
fz (Table 9), %7, RAMBABWE TR YV FHOTREBRT AN YEOEMEAE LT/ (Table 9),
o OBEK CREERE LY, BoROERY, EFRHOBOUEELE, ARFELVERARE -
AATRABE TR, FRARFOELID B ETERT S RARIKED, AXBESHE TIIWER
HDHBRNT AN VECBTT S EBEBRERNTE S, COXIUBORNICHHI HEOEEME
DELEESITELUSEINT 300, AFEREBEOEEROAEREOBREELERE~T, Fig. 151
ZD@EELTI4E, 34, SEBIVI0FHDLEERE, Table 10, 11 i h o EBFRANO EEDE
B HAR U SERRTANE ETNOHMELER LI, 108 OLEREIR, AFHERKLEMNESE
1[ETFXIE Lctk, SAMKE L #EAREL OB, SROEBROBFIR (Fig. 13) tRREE

Weeding condition

18 3FH
140 84 206 * 5%#8 a 221
51 1 90 |

E

L

_‘é Non-weeding codition

© 5%8B b i

T 320 220" 10$E 291°
300 220" 390 291

hﬁ 280 110 150

_q 260

ﬁl 240

250 s l" T _\.

200 -
150 e

12
50

15 }
|
1

220!
200
180
160
140
120
100
80|
60r
a0}
20
0

150 100 50 0 100 200 300 400 500 025020015010050 0 200 400 600 800 1000
EMERE (9/m*)  JEM4LaEs BMLE {g/m*)  JFE1LE
Photosynthetic Non phatosythetic Photosynthetic Non photasythetic
part part part part

Fig. 15. ¥ EABREOLEERMEBEOREE L
Yearly change of production structure of weed community,
EfoBFiRzoBcHERT 38K

Numerals of each horizontal column in figure show species number in each layer.
Wl ARAFBOEES, MoLBEROEES IS Table 10, 11 iIKRT,
Hatched shows the M. sinensis and the other species is shown Table 10, 11.
. AE¥ ORI Height of planted Sugi
A FOREAETE Maximum crown diameter
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Table 10. R¥ 1 F4EBLTIFELEOMMOBELRBEICET S
LERBEEOREESF (g/m?)

Vertical distribution of dry matter of leaf (g/m?) in weed
community classified by growth form.

gﬁand agz ! i *E 3 i £
(Year) 1-year-old 3-year-old
~al x|z v |7 2|7 |Fmalz|s |||y F
=& < N % F o= F 2 # = | % >
BOE OB SO R[4 v R AV IES PR ; 3
¥ Fl oA 7 w7 A A
Growth form* K| F || F| | F|v|H Fla|F ||+ v v
7 7
a|bic|dje|f|&]|i|la| blc|d|e|f|8& i
Number of species | 3 | 1| V|2 v |12 ]z 1|1 ]3]1]1
0~ 20 [13.6/5.26.7] —|1.00. 4627 3.6 1.27.5] | - | - 213
H 20~ 40 1.6/24.3 6,7) 4.5 —| —24.00 —| —15.4 3.1 4.2l —| a.613.2] — —
= 40~ 60 1.916.5| —| 6.8 —| ~—21.1] — —19.2 7.5/ 5.3 — 2.6 5.4 — —
il%’ 60~ 80 g.o| — —|81 —| — — —| —26.9| —| 4.5 0.6 4.0 7.2 — —
T 80~100 — = = = | = | = —p3.] — o4 — 1652 — —
=)
(em) 100~120 — = ] 4 o o o g - A - 77 -] —
120~140 — - 4 =+ —H H — 81 - — - - — - —

* EE2 Fig. 4 £/, Growth form : See Fig. 4.

BT 2 ERER LTS

1EBOEENT, ~=FKoFsHoLERE (Fig. 1) AU TRICETEMNSD, HE
WEDOBENL > T, RTEICHBRT 2B MEL, LBETR~N= S F FoF RO =,3F Ko F
7, UYFHOYTLIHFO2ET, WELSTRICTHIS VR 2, #E40cm UTOTEIKIET
ANV IR 2M, R=nFRaoFsR2E, ARFBIE, /<1 FTHIE, KAKELZFFIY
Y8 2FETH » 2 (Table 10),

BB T CICBAT B N2 8F Ko ¥ o BE PHEFLED vy FRSLEEHD, EETRALLRAR
F, V74T, THAAXNVIOZHOEMNETRBICEINTED, BEVNONEOSBHEERLRLT
W,

SREOEE T ERRD 1 BREOM TiE (Fig. 15), HERR 1EROBR IO, SHFEERDOR
AFUEFLTHIHRICE -, COBFRAMNRARFROUDIK, YVFE, s7=4FF, =/
*, THH YRR L ORAEYHE BET S 22+ EARORARE (Fig. 13) & M LB OGS
ZRLI, CO1FERDP G 3IFENDEEREDEL, EFRHOBMOETHELIBRREED AR+
H, N=NFRaFrRREORTERBRADENPTAICK - TR 5,

LipL, ZZAFHORER, BRAEINEL, BEATSEENELI 0O T (Fig. 12, 14), B0
h, TEICRZOEFIUOHEYDRA, BESTETEY (Table 7), OBEKTHH, TRV
¥RIOHE, /vAFTBIE o/ F M\, THH VR IBELEMEE LT (Table 10),

5 BDORUCE 1 EFXERRD - B%Ofl & LTRLK Fig. 15 O 548 aTiE, 3EEK BET
BRH - I RBEDBROE D o0 PFHFEOARER 2AFDERI VB, SHOEL 22+ 0 FRICERE
L, ZXAFBRPENRADOS L TERET 2OFRLTW L RBLREAINE, L EEED L, hE




Table 11.

AFSELEB LU 10 FEOHBOMEABKICE T 2 ABFEFIHEOEESH (g/m?)

Vertical distribution of dry matter of leaf (g/m?) in weed community classified by growth form.

7Iggtand agéﬁ S H £ RN 5 Eom TN 10 4
(Year) 5-year-old (weeding) S-year-old (non-weeding) 10-year-old
Al |7 || T|v|FIFIRj 79Tl T|Y|F 7/ ; T b/ ¥
N - - 7] . - -
ff A I ~ A F A 7 x| A 7
ERE )2 Yy ; S 247w N RO I 3
3 / A + |y F o / # va < 7 s
* 3
Growth form* | o | o | 5 | & | o R I N S N R R B ¥ ¥ | v | v +
b d e f h i a b c d e f i d e i
i3 ®
Number of species| ! 1 211 1] 9 1 1 1 1 2 14| 3 1 8 | 4| 3 5 2 3 2 3
0~ 20 — 0.6 — —i128 01 o1 — — — —~ —~ — — —249 o~50 | 156 0.1 194 1.4 17.1
20~ 40 — —| o7l ~—{59.6f — —| 3.2 —|irel — — — — —30.5
40~ 60 | 0.9 —| — 0.789.4 — — —l245102153 — — —~ — 50100 0.9 | 724 24 —
H 60~ 80 | 3.6/ — — osjiizo — —| - a3 96111 — — o — -
80~100 | 13.4 — 1.0/ 2.486.0 — — — —14.8/330 | 4.5 11.8 2.5 100150 | 1.4 | o211 24 —
£l woo~120 | 7] 1.4 20369 — — A i1.8286 —| 28 54 1.4 —
N 120~140 — = — = | - = — —|15.2024.4 — a.1|18.2 1.2 150200 4 _asd 138 —
= 140~-160 — - - —~ - = - — — 8.4 7.3 —|21.423.8 6.0 —
. 160~180 — — - - - - — — — 4.219.5 — 260325 21 200250 B N I .
S | 180~200 - — —~ 4 - —H = — —~ — 61 2.4 82251 - -
g 200~220 — — ~H — H4 - — = —~ —| 45 8210631 — —
220~-240 - ~ -~ - -~ < - - - — 32 — 131|355 00 —
N
E 240~260 — = - — —H A A | — —~ - — 64140 08 —
~ 260~280 - = = - - - -~ -~ - - — — 30250 — —
280~-300 — A 4 A~ Ao = H - - — —{i82 -
300~320 — - = = = — = —~ H o 4 - —1.0 - =
* 543 Fig. 4 £, Growth form : See Fig. 4.

Crd) (BT XHMBEZELHEAGBIC GH XL AFATYES
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3, THANVE, =3/ 38, THAAN Y IRIEER AL AOEERARDOER A X { (Table 11),
FREEETCCELIREIND D, TEOEDHN LD I SER DR HED i,

54EH a OAEMER, THRARF - AKBBAEE (Fig. 13) OB TO, HEOLEBOR
FRI, AXF-ARERBOGHELOSEHOBEOFB MLV REN, 2@ AFOEFORVIT
13, AFHERKSER I 2 LHEDES, TRELARARCES (Fig. 9) &b, HEMOEEL
HEAROEREZERLUTO PEMTHEORFRENL 572720, AAFDAB I SRADEFTOHHE
-lcbDERbNb,

TAETHIEO 5 FEHOEEREOFIL, FlkD CRFDKEXDSDEMANT, Fig. 15, 54EHbD
R U, T LCHEPE MERAPOERIRL, BETETAUEINTOALHDICL 525 L0
DED - T,

ANRICHNAAFH (Table 3) BExHhDTHT LT, BEAEREET LTS BE LD (Table
1), AEBERRIROAREELTIHEOLOTHAM LTI,

10 B DOMHHEARDAEEAENT Fig. 15 IKRLk, ZORELAFOEEBPORELEFOLDTH
st COFITR L 2BOMKERTHHF VBOY I Vnly, e s+ 238D~/ 4%, $u
FPUA NS TH T, MBRZTHT DAL /%, 9VFMOLSHF T8, F7v, Hrovy
FRHY, AAFRINERED 5150 TH oo TRREHMABOY Y HY S, # Y/ 4 v MRIEL
Tz (Table 11), %53, W0FEMBREINAHESOMLR TEL L7208, SEMBTUORESR
5AEMTXIEREY, TO®RSFEMKBES NI 10 FEDERMOMEATEE LD L PR EDL -7, T
D EHSHIERORER, ARKEINT 10EE8 LB ROBREER»RDE LS5,

NE=NFRaF I RPLE S RERTEHEIL, ARFEERONTTACK - TRESNTLE S H,
HIOREEHFFELDHPALT, ZOBEMEXETIMEICELERCDIRILT, AAFHRITNE
HFTHEERIVDERICE » T, XETHICHDEES EHEA~DELD DBERIED & 2 ¥ D EHE
BLIEODEFDTIRICE - THFFSN S (Photo, 1),

L L, PUBTHONBOERVERARAFEEFE LTHER SN TOW 02RO THEROREHGD &
VAZFBEZBOBEYORALEFHLESHE Y (Table 9), B PUEOERSEBNENY v FRPT
HAH YIRS EERLE UTERMO S BIRARBEICKETT 5 (Fig. 15), ZOXIKEEBROL
B, ENFROEBREDIHT, REHERSTHDORENTH 20, T RFICE 4R,
BHER (EBMORTLE) OXNREETIETOREEVAIL D,

(b) HEEABENONIM

BIETE, BEEABEAORRGORELELEEEROEK UHE OLE L OBRIC DN TR,
HEABENOROBEER, FORCHEEINAFOERCHLTOHEES5LE, 2T, ¥
HEABEAONEGEEAENNEREFALICHTTERL, SSICE4OREABENICEY 3EED
ALE T DM BB HEE D A REIC DWW TS L,

(i) $hEEE T OMEE QKT

T 3Hy (Plot 23), ZZF (Plot 26), ~=,3rF¥u¥s (Plot 24) DRKMEK O BRINIR D 2T
- TR ET, VIR D FNCABE L7z 100 A3 >OMKBREOEMAHE Fig. 16 IR L7z, HBHEDCK
FRNTNS 10% £XHE L, ISR LS i, HABEOKESGRNE, FOoBRETORLE



EHZH (%)

WHRHUCE T 2 TAL, BR, 2300 cBT 2ERNTE GB1EH) (B4 — 89 —

BHTRAZOEEMNIC =— FETh2 JBER -7, H2BLUTOHETR, 7 YFLRBEOENSD
FRRELEH, FTBCRE I Lich-T REBIKEOREBIERL, LEEETIROAHHRARKE-
7o

BLEET]BIR2ENE, HEALEBRTIBRE-TELELDLY, TR RIHTH, #2
B OBRTRICHAT TONMMBREANICR, S 0BRETRALIINBENL -/, UL, 2hdo
HEOHTRABUM—BAEL, BERNSE~OEBEES LENELSBLT S 77 VvEHETR T8
5> LEE I I MADE(NDIMBLB—FRD > —H, BRERONSVARFE TR, BBEORD
MR IRERZMBIREGED - o8, = tFKuF s BB pRNTERERL .

(i) BABKCTET 5 HMREDKESH
BABEOKENEORE LTHT Y, aThY, AA+4EFETEE%E (Table 8, Plot 9) 04k
ST L EOLEH T CORMREDKESTE Fig. 17 IR L, KRBOKEATL, 2% #Bobsk#
Lh, WBROT 74 VHBE LU ERNETR L. Ll AXESHTRETEE CLBEIESH, #k
SBTRLELS IBEL 7,

ZRRAREHTICBOTIE, HENCELOBRACLZREHEL, LTHECALREDH TS

A #E® Height g

100; H=160cm
50
100, A #E® Height ¢ 0____.1_44’5-' —L1oo
50 H=160cm ) 50
R 0 100 & 100 720 =l 0
140 @
Z c 50
é 128 50 E 0 ‘1-60 L etittile e 100
— TR 50
£ N
= Og 00 B 3’2’100‘-—-55 | WORB By
2 100 52 59 I
g o 0 ‘ 100
2 50 o 60
5 0 By = I 50
o ©
® 100 Y
g 100 § 50 40
e 50 ‘é’_ 0 75 100
% 0 o 50
w
LQE) 100___,0J 100 0 0
50 50I
O 753080 8100 0 2040 60789760 0 20 40 60 80100 T ) 0 20 40 60 80 100
. *ﬁi{ﬂ?\fs‘f (%) aEE (%)
Relative light intensity (%) Relative light intensity (%)
Fig. 16. (A) T35 h ¥, (B) N=sFR Fig. 17. #7¥, a7hv, 2ZA+BA%
a¥ s, (C) RAFEE OFEXE # (Plot 9) DO&2X &R EIE
DR OB R 2 WA REDERAT
Frequency distribution of relative Frequency distribution of relative
light intensity at different height of light intensity at different height of
(A) : Quercus glauca, (B) : Crassoce- mixed community (plot 9).
Dhalum crepidioides, (C) : Miscanthus A : 2¥4%&# Under direct and difused lights
sinensis community. condition.

B : #OE&#: Under diffused light¥condition.
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MTEBIDTHB,

FEHEHENTOMBREDKEDR D FHOKEOIEL 5 L MO 5 MBI, HEEs oMM
THLEVTNHRBEBAELD PP TEICH O, FIBLABRRBOE T 2 EEEEES L -
7o

(i) ENBEORBEIMN & EEEEE OBG

CNE TR BB ARK 22T, Table 8 OFWEBF THIE I N7z BENO LN HE &
EEE DR E WG Table 12 1ICR Lic, ¢ OEOhTHEGHHEIMENEK Plot 2, 10, 17,
19, 20, 22 OMEXMBER, HESHELBICONTYEPHIBL LT, Lal, BLXHicH
EEOEN Plot 3, 18 OB TR, 2 EEE TRAEMNBESZBICES L, 20%EHM EENEL
B ->Th, HAREMEL L EDEMNBDIED -,

INSOHEORAERRE Table 13 542 L, HENHEORLOWZPHE Plot 2, 10, 20,
2 OREEMEONEBR, HEORETEICHSH, Plt 19 BBETBO—>LOBIKE -7, —7, MW
SHREDBZRICHD T 2 Plot 3 13, BEOTERCRSETHRBLH OBERETH -85, FUER

Table 12. HEAHENOHESRE (%) & LE & OBFE X CTRAFRE

Relative light intensity (%) at each height and light
extinction coefficient of the weed community

Plot* L 2 3 4 5 6 7 8 9 10 14 15
0 1l ad o1l o4 o7 2¢ 1.0 23 o0 1.5 1.9 o8
20 5.1 14.2l 1.8 2.6 1.6 42 1.8 4.4 0.0 330 54 8.6
H 10 14.6| 45.0| 8.7 3.8 3.6/ 5.1 3.1 5.7 01 44,6 4.5 187
- 60 31,4 77.4] 57,6 9.5 26,3 29.8] 6.7 8.5 0.3 68.3 8.3 13.5
) 80 69.3] 93.0| 71.6 16.8] 50.2 71,3 26.5 25.3 2.7 80,3 12,1 40.8
T 100 94.6| — . —| 46.2] 75.2 sz2.8 71.7| 33.5 6.9 — 557 259
= 120 — | 72,2 7s.1l100.0] —| s4.5 39.4 —| 56,2 58.3
(cm) 140 — -  — 89.8 938 —| — — 707 —| er.9 738
160 — - a4 4 < - sos 92,5 98.7
* F K
Light extinction | 0.90| 0.37] 0.92 0,48] —| 1.57| 0.44 1.57| 0.26| 0.85 1.16 0.29
coeflicient
Plot* 16 | 17 | 18| 19| 20| 21 | 22| 23| 24 | 25 | 26
0 L9 1.4 o0 15 o7 3520 1.3 — o9 0.0 o7
20 6.1 317 2,5 16.2 12.0 82.5 22.4 — 2.5 5.7 3.
# 40 17.3) 76.3 30.4] so.s| 33.7] —| e0.6] — 13.8 12.0 6.3
» 60 35,1 —| —| 87.7| e7.9] —| s6.8 0.0 355 298 12.2
+5 80 5. — — — — — —| 24 630 544 0.6
i 100 8z.d — — — = —| —| 7.8 s8¢ 839 49.3
= 120 96,71 — 4 - — - - 73 - - 77.2
(cm) 140 — — — -— — — —i 50,6 — — 88,4
160 B N < M I e —
Light extinction | 0.51 0,311 —| 0.12 0.25 0.18 0.36 0.37] 0.69 1.29 ©.22
coeflicient

* Plot O#EE 3 Table 8 £d, Outline of each plot is shown in Table 8.
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Table 13. @t (F), EREML (C) BLUBEERE (LA) DRESTH

Vertical distribution of photosynthetic organ (F) (g/cm?), non-
photosynthetic organ (C) (g/cm?) and leaf area (LA) (cm?)

78y bES 1 2 3
Plot number
IH§ B Item LA F [ LA F C LA F C
0~ 20 12688.8] 38.8 84,8 17666,8 61.2 - 156.4 65296 11,2 136.4
H 20~ 40 12641, 6/ 38.8 40.0| 10486.0| 46.0 61.2 37021.2] ©54.4 59.6
40~ 60 11571, 6] 42,4 30,8 14451.2 79.2 51.2] 22267.0| 44.0 15.6
kx| 60~ 80 7978.0| 36.8 20. 0| 4882,0| 26.8 18.0 2147, 2 5.6 1.6
W | 80~100 2644,4 13,6 6.8 2540, 4| 15.6 12,0 3377.1 17,2 8.8
%—g 100~120 504, 4 2.8 0,4 —_— — — — — —
120~140 —] — — — — — —] — —
(em) | 140~160 — — — — — — — — —
160~180 — — — — —] — — — —
7oy &S
Plot number 4 5 6
H B Item LA F Cc LA F c LA F c
0~ 20 — — — 4636, 4 48,8 29,2 3152.4] 48,9 29,2
s 20~ 40 49228 12,4 62,8 1622,0 14,4 6.8 1964.4/ 15,2 91,2
40~ 60 6663.2] 55.2 47.6 7293.2  69.2 37.6 7165.6| 71.2 75.6
kx| 60~ 80 11509, 6| 103.6 28,4 10745.6] 1320 11,2 5164,0 55,2 33.6
B | 80~100 7217,2 56.4 23, § 6248,4 63.6 14,0 2584, 4 29,2 14.0
S | 100~120 11030,00 86.4 20, 8 1194.4 10,4 0,4 2366.0 18.4 2.8
120~140 5794, 8 39.2 4.8 262. 4 2.4 —] — —] —
(cm) | 140~160 1102.00 7.2 — 51.6| 0.8 — — — —
160~180 — — — — — — — — —
7oy 1 BE
Plot number 7 8 9
H B Item LA F c LA F C LA F C
0~ 20 1184,8 11.2] 1133.2 3152, 4 9.6 6.4 3421, 1) 15,2 252.4
s 20~ 40 13132,00 131.2] 624, 4 1964, 4 34,4 18.8 2442, 8 8.4 100.4
40~ 60 18541, 6| 308.4 666, 8 7165,6( 16,8 85. 2 2934,00 14.00 135.2
b | 60~ 80 23213.6] 241.2  260,0 5164,0| 52,4 42,0 7317,6] 32,4 156,0
& | 80~100 21191, 6| 226.4 196, 4 2584,4 63.6 33.2 21223.6] 98.8 141.6
s | 100~120 9021.6] 92.4 36. 8| 2366,0 42.4 10,0 10145.6] 79.6 90, 8
120~140 — — — — — —{ 20810.8] 141,6] 39.6
(cm)| 140~160 — — — — — —| 13604.4 76.4 15,2
160~180 — — — — — — 2701. 2 2.8 —
7ay b EE
Plot number 10 14 15
" H Item LA F C LA F C LA F C
0~ 20 13376,0] 96.0 88. 8 1536.7 9.0 68. 2 2398.2 13.7| 134.1
i 20~ 40 7982.0| 59,6 44,4 413.4 11.2 51.0 1863.5 11.9| 108.8
40~ 60 5659.2| 44,4 6.8 6672,1| 42.8 69.7 1926.3  15.2 87.6
Ltz | 60~ 80 2256.0| 16.0 4.4 3953.5 26.5 40,7 4132.00 36.3 78.7
o | 80~100 — —| — 2233.9, 38,5 33.8 7838.1] 54,6 50. 2
= | 100~120 — — —] 1833,1] 15,1 10,9 9541,2 73,2 10. 2
120~140 — — —] 2908, 1| 14,7 8.7 13071.8 90.7 0.2
(cm) | 140~160 — — — 1250, 5 5.7 2.4 3955.5| 24,2 —_
160~180 — — —] 71.1 0.5 0.1 129, 4 1.0 —




Table 13. (-o-3%) (Continued)

HREHABREHERSE $3205

78 b ES
Plot number 16 17 18
IH B Item LA F C LA F C LA F C
0~ 20 3791.8 16. 0 79.5 73591.2 268, 4 630, 4 78387.6; 321.2 191.6
h 20~ 40 3156.7 17,9 58.9 26852,.0| 116.8 118.0 12865, 2 46, 8 23.2
- 40~ 60 2400, 9, 29.8 48, § 8846, 4 37. 6 31. ¢ 1391, 2 6. 4 3.6
£ | 60~ 80 5857.7] 38.0 19. 4 553, 2 2.4 12, 4 143, 6 1.2 0.4
= | 80~100 6263.8 38.1 11,0 — — — — — —
&m | 100~120 5769.8  37.5 7.1 — — —] — — —
120~140 495,7 3.1 1.5 — — — — — —
(cm) | 140~160 — — — —] — —] — — —
160~180 — — — — - — - — —
7oy b &S
Plot number ) 9 20 _ 21
H B Item LA F C LA F C LA F C
O~ 20 52230, 4] 150, 4 448, 0 51042,0] 175.6 389.6 60120, 0] 253.6 391.2
H 20~ 40 84102, 0 152, 0| 202, 0| 53313.2] 166.4 151. 2 7777, 6] 39. 6 26.0
- 40~ 60 54446,8 130.0 114, 8 31544, 4 106, 8 85. 6| — — —
_L‘_—go 60~ 80 8439, 2| 25, § 38. 0 6087. 2 25.6 19. 2 — — —_
‘D 80~100 292, 4 1,6 33.6 934, 0 5.6 4.0 — — —
& | 100~120 — — — — —] —] — — —
120~140 — — — — — — —] — —
(cm) | 140~160 — — — — — — — — —
160~180 — — — — — — — — —
7oy B
Plot number 22 23 24
H B Item LA F C LA F C LA F C
O~ 20 82984, 0/ 319, § 622, 8 — — —1 9400, 4 41,2 119, 6
bz} 20~ 40 27525,2| 122, 8| 96, 4 — — — 10188, 4 45, 2 88, 4
- 40~ 60 10368, § 49, 2 31,6 — — — 7798, 4 35. € 62,8
J:'gc 60~ 80 2107, 6 2, 8 24,0 12629, 4| 117,3 188. 6| 5964, O 46, 4 57.6
R3] 80~-100 370, 4 — 7,6 22693, 8| 220.4 160, 0 2290, 4 12,4 24,0
& | 100~120 — — —  13027.8/ 133.3 82. 8 200, 4 0.8 2.4
120~140 — — — 10570.0] 118,9 64,2 — — —
(ecm) | 140~160 —] — —) 6797.8| 81,0 40, 4 —] — —
160~180 — —_— —| 3063. 9 35, 3 12.8 —_— — _
7a .y &S
Plot number 2 % -
B B Item LA F C LA F C
0~ 20 3055, 8| 11, § 56,8 984, 4 3. 6 240, 4
#h 20~ 40 3785, 1 18. 2 49, 2 676, 4 2,8 194, 0
- 40~ 60 4919, 8| 25.8 45,7 1579. 2 11,6 232.0
kg | 60~ 80 3644.9 26,3 30.7 5853.6 44,4/ 192.8
‘D 80~100 2193. 3 19.6 27,0 9551, 6 78.0 127, 2
| 100~120 516. 6 3.4 4, 5 17336.0] 136.0 93.2
120~140 — —_ — 17292, 0/ 131, 2 11,2
(cm) | 140~160 — —] —|  11358.8 91.2 —
160~180 — — — 3675, 6 30. 8l 1.2
Zay &S
Plot number 1 - 12 _13 o
H B Item LA F C LA ’ F l C LA F C
H 0~ 50 14444,0 62, 0 619, 2 11469, 21 61,6 647, 2| 5449, 6 42,8 1644,0
E 50~100 16068, 0 91.6 248.0 1074, 4 7.6 56, 4 17753. 6] 160,01 1138.0
JEEO 100~150 13253.6] 112.4 202,0 8974,0 71, 2‘ 384, 4 19800,0 175.6 790. 4
=31 150~200 — — — 12392, 4] 130, 0; 230, § 66165, 6| 587, ¢ 750, 4
(em)| 200~250 — — — 11049.2 124.8] 103,24 32556.4 319.2 308.8

|

% 7% Plot OE(3 Table 8 £, Outline of each plot is shown in Table 8,
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® Plot 18 BESEHHEONBIRTEICH - o

HEROF Plot 4, 5, 9, 14, 15, 23 T3, HMRERHEDO LERTRMERL L, HEHLOT
B TRENRBEINS CERDII P 1, ChODREOEBMAR, WIhLBSERENEH
EHOHEHICH D (Table 13), KBAOXRBCOBEE TOMRBEINTOI,

(v) BESLEROWMBELLIMERLOBRF

Table 12 ICR L7c4 Plot OEZIOMEMMEE %, MECESS, S#CHNREOCBRKIKRRL, 2
DOPBMTREERY, CORLORSR - EREADESRED 70, 50, 20, 10% KX BAEE
HEBLOBFRE, BOEHRKO0.1~0.4 (FEKAREED, 0.5~0.7 (ERAR*ETAT Y RUZDMIE
AT, 0.80E (ErTHHVE) KKS LT Fig. 18a 5 d iR,

ERPLHAOHR IS, ENBEMBELZBIC LN -T, H5EMBEICEMER, HESHS
VB EXFNE LKL 5

LOTLRABOVTNORETH R LEOANBEOKESIH R TBE A - Tt (Fig. 16, 17) C
LEBEL, ERONMHRBAELBIZSENT, BROMTORRDLVY, BEORBTRBOBDOD
BBICE > THEEL, BEETOEBRELIEICLEBRLTVS,

ZNEROBRICOVT HERRE K3 & Table 14 ICRTEHEME OGN, chbORICLBHE
& RABEOBRFRR, REOEARE £20% OWEANICH D (Fig. 19), OROFANTRTH 5 &
HMrEhic,

2T, ThoDERBREROT, Z2(KRKA L7 BEAMORBEC 21, ARENICHE 15
(%) LBEROBRICODVTHOHTE, Fig. 20a, bRIRLLEBDERD, FEOHEEE»LZ
DOBENOHEXIIRE 70, 50, 20, 10% O LEOHEEMBTHELE I - 72,

BUFREICL > T EROANBEDRG b LESEETE S, LrL, Fig. 18a~d 1566
PIREII, BHEMBEO0.5~0.7 TREE LABESHE2EDEL, £, LWTFhORERKROERICE
WTS, BEOTEREBREREDKEILONKRELLZDT, SORE{OBRAERL, BOLEY
CRARELOBEEFHLMICLETNIERLRVTHEA S,

Table 14, HEOMMEELLOBENOER (V) EHES (X)
DOERR Y =a+bX DEREHBEFRY

Relationship between community height (X) and the height (Y) with
fixed relative light intencity in the community; Y =a¢ +5X

ARFERKEFLT
: AAXEREETIRE | BBE AAEEETERE
Community type Miscanthus sinensis M. sinensis and Woody plant
woody plant
Range of e
ange of classifie . _ _
light extinction 0.1 0. 4 0.5 0.7 0.8
coeflicient
E¥ Constant a b r* a b r¥ a b r¥
=]
weS 70 —16.65 | 0.85| 0.96| —46.00| 1.04| 0.97 | —42.97 | 1.08 | 0.97
——
q 33: 50 — 23,28 0,81 0,96 —85,00 1,22 0.93 —63.05 1.10 0,98
=1
ﬁﬂ:g g 20 —37,18 0.74 0.80 | —138,50 1.42 0.91 —85, 80 1.10 0,92
Eg 3 10 —60, 88 0,92 0,94 | —142,50 1.33 0,92 —77.90 0,94 0, 84

*
Fi
& fin

¥4%&, Coeff. of correlation.
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240¢
10%

200t

1601

Height (cm)

120t

80}

#ES

. , O . . N . 1
0 40 80 120 160 200 240 280
% & Community height {cm)
Fig. 18a. F¥E & HMBHE 10% 103 A1 15 & OR&
Relationship between community height and height at 10% (RLD) level.
—-—, O BEAKO0.1~0.4, FiCRARA+TITH

M. sinensis type communities with light extinction coefficient 0.1~0.4.
——— =, A BOLEE0.5~0.7, ARFEARKRBIBE
M. sinensis and woody plant type community with light extinction coefficient 0.5~0.7.

——, @: BOERMO0.8~, AKBEK

Woody plant type community with light extinction coefficient 0.8~.

240r
20%

200}

160}

Height (cm)

120}

bl =t

40t

0"6—720 80 120 160 200 240 280
#%5 Community height (cm)
Fig. 18b. Z¥ e & HRME 20% €72 23 b & B
Relationship between community height and height at 209% (RLI) level.
JLFliX Fig. 18a ic[@ 1>, Symbols : see Fig. 18a.
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240 50%

Height (cm)
— —_— N
N [e)] (@]
Q (@] (@]

S
o
(@)

IS
O

0 40 80 120 160 200 240 280
%% Community height (cm)

Fig. 18c. HEE & HEXBE 50% <75 23 bE & OB
Relationship between community height and height at 509% (RLI) level.
R Fig. 18a {cA 5, Symbols : see Fig. 18a.

240¢
200¢
160¢
‘120t

80t

#E® Height (cm)

40(

0 40 80 120 160 200 240 280
#%5® Community height {cm)
Fig. 18d. HE S & HBE 70% [ci3 21 5 & DBEFE

Relationship between community height and height at 70% (RLI) level.
RA#liZ Fig. 18a icF 5, Symbols : see Fig. 18a.
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240
220
200
180
160
140
120
100
80
60
40
20

=Hl{E Observed (cm)

"0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
StEf#E Predicted (cm)

Fig. 19. EE&hi-#xME 70, 50, 20, 10% O L
CEAEE 0BFR
Relationship between observed height and predicted
height using Fig. 18 a~d.
BB HENRE £20% 2R T

Dotted lines show the range of 3:20% in relative error.

V g EMiicbii22X04%E

(1) B & 7 *

MEE LTRHWZF R TR, BEAERALL A, BRUCHRAORAEMD SB, AL
ORERAEEKENO 11 Ahah 5 12 A AP TROFEILE - TiT -1,

(a) #{&E1 B K A &

A, BHZRFIOTEX A BT M OEERNL B (16X 15)m? OXEESRY, ORBENOR
FOFNTIRDOTHE (H), HEXD 20cm OFEOEE (Dog), BAKEE (D) ZRE L,
CR¥ITIR, SMEX (10X 10)m? DRIBAT, AFOEHIEH» S 54, SE8E (H), #L 20cm
DEE (Do), BAMAIE (crRD) OREEEFT -7,

(b) HE2 EEEBHAE

Doz OAFHEAREIC, KREXDSS 10K O ARAZ2RY, HBIORA L. 20Kk, TUO»S
20, 70, 120cm QIFIC 50cm Z LB EMOEML, BFCEITNLE, BEEXRIDOT, ThE€hiEE
BAERE Uiz, 88, BB EARER-TOTS, ZOREPVTNEROEIDBICARED/,

AEIEEEOBBDEL (D, FEMW T LI, BREBSRTRCELTIHE, BETLRIC
PHEELTO S HMNIH L LTRSS AED, BCEBECELLBEORE» S 2HBEETEELL, €0
PIT OIS > TH TR E UTIR D HE® 2 EMERICE » THRIFHEICEND D D EHHE
W,

Linl, HARBEL LTOEBEHEET ST, RETDE TRTEETEHESRNEEZL SN



100t 70%

80t

60r

aof

20}

Relative height (%)

100( 50%

=

80¢

Eizhsp: M

60t

4ot

0 640 80 120 160 200 240

WERFEER (om)
Height of weed community {cm)

Fig. 20a. HEEREEE & AXHE 70% & 50% K35
i Ls & OB
Relationship between weed community height
and relative height to weed community height
at relative light intensity 70 and 50%.

100 20%

80

60t

ao}

20t

100, 10%

Relative height (%)

=
=)

80

RO

60}

40}

20t

ol A . P . —
o 40 80 120 160 200 240
HEARES (om)
Height of weed community {cm)

Fig. 20b. MEAREPER & HARE 20% & 10% 1135
Hxdh s & OB
Relationship between weed community height
and relative height to weed community height
at relative light intensity 20 and 10%.

— - BOLRE0.1~0.4 OFE, TiCR A H+RIEYE, Light extinction coefficient £#=0.1~0.4, mixed M. sinensis community.
— — — — R 0.5~0.7, FICRA R+ L ARKDHE, Light extinction coefficient £=0.5~0.7, mixed M. sinensis and woody plant community.

— - BB 0. 8~, RAKEE,

Light extinction coefficient #=0.8~, mixed woody plant community.

(&) (E1H) ROWPEFCLHEABIC WY WKLo Ak ATWE
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2. 72170, ZOFEAKRMLIEEAEEATOZOTRROFEHEEZVILOY, COHEEROT.
F fr, AFTEMEELE EFEEOBRURELVD, FAMTRIYEERHEOKTEH S H1HEOWT L
L, HicXeoE LORETETE, &, 8E LFOREICEELTHEN L, OFEEAN
T, 10ADREADS BERICECH L 2 ADEKI DV THFEOEERLFINCHIE L1,

EERANE LSBT L0, [FEBIUCYEEORD S, ThENM 150~3508 BEEST T
HREANE L®, Eo—ASCANTERBICESRD, 80°COREARBRETT BB LR, %
EEHEL, FhENOAKEERD, T, BRIEBEOTHTHRENOIRD, KRELCSVT, %
BRI R 21T - 7218, FROFETAREERD I, RARNAOBENEER, LLOSKRER
HEM U,

(¢) #{E3 M HFLEE R

W2 TEEN» OB, Eo 1 ENoRERLENESE, UTOFETHEL, chil HEOUER
FAEEEE U, E, BOMAHTAERIR, AF¥OBEBII NI CEORENRE TS - cOTHIEL
LAG NS (N

% HERITOBED S, RIBCEONEMBELHEL, ChKBCLORBEOENBERUELS
L, BodFEmmEmEs L,

I BEIONTIE, BIEBO 2ADEBAS DER U BERELFEICE SEFRERERD /.

(d) #E4 AREFHBSNRBOMENEE
C ZHDER D SEIEAICHY L 20 K320 2 ¥ OMFEAROM F 50em & 150cm OF S DMK
EARHE L, $18bE 7 ATE (FXIRTH
NAEE) KRBEEARORELHE LI, T
BLUENCEAOER 4 FAKKS L, 45
HoOHERSZOOEXICD &5 8 HpATOEX
REAH -,

HER 2 BoREMER AV, 15RE
Wiz, 1aRMEOREMNEICE & REFZICOE
ZRE L, BERBHICHT 2HATRUK,
HBXTHOFEBTHNI R F OFEHER
220cm, ARFEL 50cm, BARNEIE O i
B3 100~150cm DFHETH 720 FAX T
B BRUEADOHEMED 2 h & 12IEF CEER

Height (m)

=
=

1

Lo
(2) S EHRH
# # Stand age (year) (a) M, ML 20cm o FLEE B
Fig. 21. 2 ¥ B oREE L X OB AR

Height growth of planted Sugi. . .
—, O A%, A series (i) FH S

---, @ : B%%l, Bseries and C3#Jl, C series A, B XU C RFIO &5 © EEHEIR
(05 &0, clear cutting, A ; X, belt cut-
ting A ; %%, non-weeding). Fig. 21 it;rL LY, ARFIBEIKRE
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Table 15. % X & ¥ F R Y=(%f)’ D % K

Y:ifE (m), #1E20em B (cm), RKEEE (m), X : i

2
Constants in Nislund equation Y=<$(), where Y are tree

height, diameter at 20 cm from ground level and crown diameter,
X is tree age (year)

£ % Constant
Y * %] Series*
a b

= A 1. 347 1,211
Tree height B 1.228 0. 463
#E 20cm O EE A 1.081 0.216

Diameter at 20cm
from ground level B 1.039 0.351
# % ig A 1.211 0. 645
Crown diameter B 1,273 0. 688

* Table 1 £, See in Table 1.

Bl{E Observed
=

o T 5 3 4 5 6
FtEfE Predicted

Fig. 22. £, #1L 20cm OEE, SEEOHEEL EREE OBER
Comparison between predicted and observed value of
tree height, diameter at 20 cm from ground level and
crown diameter.
O : #§%, Tree height (m), A :#k 20cm OE#E, Diameter at
20cm ground level (cm), []:#%#E, Crown diameter (m),
v u X%, Open mark : AR%], A series
# a1, Dotted mark : B%%, B series.

BB MExaEsE £20% %R ¥, Dotted lines show the range of
+£20% in relative error.
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{, DT CHH, BRIDIELE 7. Fi, ERINOFEHMBERBRIFICL > TESS -7, C
DRABEICE 2 RREHEDENPEHABOMBERDORNLEIL LS EEALONS, T, A X5
L B R ETRBINORR - - BEHD SRRAEE O TESHEERE IR, FEMEOLT HI
MSRHOENEE LI EBDR, LDDY BRATIIMEOMEERBE D /PNIOHENEH -7

zD XA, BABENTHS A, BIERFIOMERESE L OBRRE, LHohE BRI 7510,
FANVY FRICHTRDI, THDDERE Table 15 TR Uik, BEOFSHE L FRIM & IIRIAEX
e +20% DINICaEh 50T (Fig. 22), HEshEELERMEE, BET3AFLETRORAE
TERT DV TRHT22DICERLTHELIRVLEEZ 1,

—77, CRIDAN, #HX, EIXOSMEXOFEHRGERR, 4FEETRREALEN TP
720 LipL, SEELICINB E2NIK, BHAK, MERDOMEICHT NS oERME AR b
iz,

AFXDERICHT A TROEBICONTE, T TIRIABEARED SHEANTHOLNOLEOREDIH 510189
606 & 1,5 OHEDS  REEFOTHRROBREERE L bOE W, FIAE SELDAFER
WTHEBER ESHUERSN, —HA, ZEXEEDMBEFE2EL CHEEOTRBRET > 2B
B, MO S ORI, VWINLHEROFEHEEREITAREL D S ROD, MEERICHT 2 TA
WEDENZEDONLEh T, ThODOHMEFICBY 2 TAROKRIE EHOMR (Fig. 21) L b—
HBELTW i,

(i) #bik 20cm OFEHEE

A, BEZEMNE LU C RPOZMRS DML 20cm OFEHERLERIL, Fig. 23 iRLELBY, AR
FiNELEL, ROTCHRA, BRIWDIEEL - TWe, $, A, BERIICEBY 2EZERE, B

_.
N
~
o1
9

=
N
o

o]
—_
[4)]

-

(m)

]

RABHE
=}

Maximum crown diameter (m)

o
o

# E20enDERE (cm)
Diameter at 20cm from ground level (cm)
[¢)]

0ot

0123 4656 7 8 910 O ST T 3 At 65 550
% ¥ Stand age (year) %% B Stand age (year)
Fig. 23. z¥O#k 20 cm OEED FRELEAL, Fig. 24. A ¥ ORSEIEOREEA
The diameter growth at 20cm from Maximum crown diameter growth
ground level of planted Sugi. of planted Sugi.
AFZ Fig. 21 £HEL Rl Fig. 21 AL

Symbols are the same as Fig. 21, Symbols are the same as Fig. 21,




wRIIC BT 2T, BMR, 2200 KBT 2EBNHE (B18) (B — 101

BERAL CHAMTHEABLNBED SNEOT, TNLEFANVY FRIESTEDI, TNENDER
it Table 15 iR L7, BHEX N/ E 20cm OEMEE ERE - OBRIRABHEREE +20% IR
#EhTuvic (Fig. 22),

CRIDEBLEER 3FBE TREMEBICIZEALENS oo, ChBICE, FHKEKER
DHITENTIRUD, HWBIESRERS (RIERL T -7, UL, FTUROBTE, BRERICK
HIERUT, RO THMRBRTE N, REXD LS, ¥ OMBIEONEHBES >z LBD
RBXIDHIE EEEERRESHET LTLjommen, |

(i) FHBAREE

BABIEE © £ 81}, Fig. 24 K RLEES 107
i, A, BERATHHECHEERESIZZAL -
BRAR U, HRFIOBAMEEOLESR
HEPHEOZRIERE B ol, TOBEAIC
bZNZNOBICIEFOALENDBELNE 1
RANY FRIEBTID. HEHKIT Table 15 3
DEBDT, FEEEERBOBBIABIHEL
BE +20% LIRKC Tk (Fig. 22), —
%, CHRIcHY 5 BARTIBEOMMBERNIL, H
L20cm OHBLEELBREALTH -7,

(b) EBAE
(i) & - =

A, BERINC BT 5 HEA 10 A0 RO
BEERR Fig. 25 ICRLESIC LEE D [
LT TE 444D D 9E4F TOR TN ~
DEMMRS - T, F 2, BRFIOEEHR
BEifE, EERLEZEAUL ARNEDS HIC

B & Weight(g)
Sw

MNED oIz, 10;
C RFATHRBABEET O o208, BER

DogH & O FEH FN® D T, DosH O BE |

#Z4t (Fig. 26) L3RA CEATHRNLTOE -

#@mEsh s, o , R
W & & | o S I e S o
A, BERFOFEHEMBEERD E#E3, Fig 25 " #% # Stand age (year)

O &5 BEELEER U, HER, AFIITR Fig. 25, #, BEEEOBELI

2%E, BRI TRI3EEFLS5FBE TR A Growth of stem, branch and leaves

HLHDS 51, T ORBKBICHIR NS Ty . Stom . i

(e otee Fie, A RFIOHKEITEIC BRFK - Leaf, ~---, A;#H&, Branch,

"o X%, Open marks : ARF, A sehes ‘
DHRKhpot, 7uaxY, Dotted marks: B%¥|, B series.
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70r (i) &

A, BWRFIDOEER, Fig. 25 iRlLickS

60f i, FEE RBRIC S AT T BN E S LU

B, FRLBRBKEICRIINSICRYD, —EORE

50¢ A AT BIERER Lco COC &—iict

2ol AUUABELED, FHSNIHRITE, 5o

T BRI S, BR—EOERMBHRIN T E®

“ 20l E0S b b RTE B, LibL, WEN

DNEHATIE 8L, IFELDKATS, T

20} TARMINTE ST, EROEHRPEDSS
LD EELNE,

101 CRACKOTR, BAEORERTHOEH

ol 7o, FEENK Dos & H 5 Rkdic DY H

0 1 2 3 4 5 (Fig. 26) T THX & BMBRTHIZDD 208 %
% @ Stand age (year)

Fig. 26. D*H ThHobLIBRORE

Y, INhOELLLEBESMBICK - TEFE

(C %7 LT Bbh b,

Stem growth estimated as D:H (D: INETIR, RF¥FOEHEED RS, Lk 20

diameter at 20cm from ground level, ) B .

H : tree height) in the C series. cm OEE, BERE, EERE (BIE) TEOR
———, O:&X, Clear cutting, ----, @: FEALE HBLRME, TXIE DBERIC DN THRET L
A, Belt cutting, —-—, /A&, Non-
weeding. 2o CNODEBEDHBOE(LIT, BRI
& g3 kX THEL 72, Each line shows the fol.
formula, y=0.46x31, y=0.62x29 and y=2.01x!8 EONARIK L 2P9ELEER L TOREICIEEL

where y is D?H and x is year.

T3, BIBEDHBEERRIZ X OEDLERE
e, BEROZEMNILHEE, AFLBEERDOLL BEOEERGICE > TEMT 2 HRHICE-TEE
3o Lichi-T EROBEEHKE (REEDE © 2F¥OBARBORZHICOVTORN N LETHS
Do

(¢) BEBE

L L, BROMBEHEZOSDIKETIMERS, BAAITEITICEELIHREYY, BEPRICH
LR Eas bbb, KAEKOBMAORMERELEEARE OBEETIHE LIcboi>ADE{, B
BOOIHEERELE TUFEEOBRICOVTOMED BH2DHTHS,

VS ETHHL, FHINLRFR, cOBRCABTIHERLOMTE, K, BT EORBEE
ABLTHAIIEHLAVERSGEET S, IR HELABHEAICE TR, REHHIEHOERIC
LT, BYEENERTH A ENEVY, AT TRARHCELEE THEBEEZ Z2OBAL R
Ui, —DRAFOBAOREEE, THHEERSICENES (BEX) Y hOEEE AFOWET
KHrHFARBLOBRR, —PRBICRET LEEAFRLOBEAET, F£1RTANRLINTHE R
FHOBMANZEE, NFEEEHE, BE, BIEX (B AL DOEERLOREEL, EHLHELER
BB 20cm OEREOEE, R FRBARTOHEABEILOVTHE~ I,
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(i) #EEoITHEFERIEMEE (BS) YD 0EE
Z¥ORABER (Fig. 20 i3, #EPHRIZE A, BERIBIKZNE -7 (Fig. 22, 23), L
L, SETOREROREFRE I-(2)-(c) TR~ ki A RFIDOFH B ZFIX D & e &8
%<, LODTERMEL L COBERANBES LKL -Thi (Fig. 9),

UL Fig. 27 IORL 7L S ITHBAOREHICERT BB XS D DEEDOZE I, A, B
ARFIGCE S LOERE SN, 2O LiF, RFORTFTOREATER OI/NIHTIE & MESicy
DOEBRAMTT 3 HUMES B VERICSLEESNTV S, '

(ii) EFORHIMMLEHEDERBEEEATLOBG
BB USRI O AR D S 525, MEXELREE L 2HEKIOVT, V-(1)-(c) Tl
FETRICHE L. EBED ERB . BEH L ERIL: EESHR% A RAZ Fig. 28, B Rz
Fig. 290 R U7, ROARICIREE (), ZMICIYEET (1 A8K), BLUNERE (28
DEEELERLU,

A, BRFIL & BELLYFERO BRICLIBSE, TEEITREEZ-RLTH N, A RO
8~ HEATRIDBERNSONENY, HETERTHELVOEENS b ST, HFER
BEZLIARL, LERTRCOFELE - TN,

HERBOBEE(ME R LB (EROER) 2, A, BERFIES 1E4ED2D 4 E4F T3, Ba
TESP SIRILICGEL B3I >N TIE LB EHZR Lo —F, SEELI LIRS &, BBTESLOTH
KRG T—EDES T TR YEREIIMNT 24, ZTORI ODEBNTINIEZEAE EOLORIEL T

D, BEZ{THCEML T .

A series r B series

Height (m)

ol o=

\
\
\
\
<
}
v
H
.
L .
¥
12
ml
1 , v

100 200 300 400 500 0§ 100 200 300 400 50O
¥ F leaves weight (g)
Fig. 27, A ¥ZEE Glecm C L) 0 EHSH
Vertical distribution of leaves weight at each layer with 50 cm thick.
Rh o Fi2 iR F. Numerals in figures indicate tree age (year).
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A series
ENHEE (8) ﬁw%ﬁi% _(g)
Net production in leaf (g) Net production in leaf (g)

1-year-old 60 40 20 ¢
100, 84020 0 6400

ot s A P L o,

2-year-old

6074020 0 20 40 60 80 100

280y 20 0 3-year-old

Height (cm)
QL

4-year old

b=

PR

5-year-old A

360} '
320 ('/
280 : r
240! | :
200} p
160

120} )
80r
40} H ‘
Oy 57T o0 w0 W0 T7 10 20 40
ROFER(xS00r20)  FE (g) BOFA(xS0r2)  EE ()
Netproduction  Leaves weight (g) Net production  Leaves weight [g)
in stem (g) instem {g) .

Fig.28. ¥ E ¢ %, BoFHFLEBOEE S K
Vertical distribution of leaf weight (g) and net production
of stem and leaf (g) in A serise.
—— T4 ES 20 IEE, Net production of stem or leaves weight,
— - —: EDOHAE, Net production of leaves.
BOEXII®OTT 20cm {f1/3 50cm, Layer’s thickness is 20cm at the stem
foot and the other is 50cm.




Height (cm)

ks

wHICB Y 3TN, B, 23U BT AERNFE B 18 B4 — 105 —

EOWLEE (g)

Net production in leaf {(g)

8-year-old

EOHEE (g)
Net production in leaf (g}

6801
640
600 —T—r—
5601
520t
4801
4401
4001
3601
320¢
280
240
200t
160
120}
80
40}
Oyt 0

760

7201

680t

640

600

560

520

4801

440F

400f

3601

320

280t

240

200}

160

120

00 B0 10 8

9-year-old

T1T108 6 4 20
®OFER (XS00r) -
Net production in stem (g)

00400 600
%8 (g)
Leaves weight (g}

§ 4 20 200 40 600

40 200, 0

85420
BOFER (x500r20)
Net production in stem (g)

Fig. 28. (o-3%) (Continued)

360 400 600 800

¥E (¢)
Leaves weight (g)
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B series
=OHmER (2) ﬁﬂﬁﬁii ‘(g)
Net production in leaf {g) Net production in leaf (g)
1-year-old
g0 5010050 0 \ 15010050 0
80 ]
40 (' 3 (
20 \ 3
o L A 1 1 1 L 1 4 - L 1 1
2-year-old
180 —— ro——T
160
140
120

[o LT ML " Lo

Height (cm)
N
[=)

160 , 3-year-old __ _
140t 4

*“f‘ 120 L
100, b

£ g0 / <

6 L
40| ( b
20| ; -
070050 0 80 007020030 200160100 50 0 50 10020250

5-year-old

300p 0200 0 [400 00 0

280

240

200 b

160

5 /

40 { .

O e A i 1 l\ e 1 L 1 1 . 1 1 i |\ 1 A 1 i A |
543210 20 400 60 4 3 2 1 0 200 400 600 800
BO3ER (x500r20) £ (g) O3B (X500r20) EE (¢)

Net production Leaves weight (g} Net production Leaves weight {g)
in stem (g} instem (g)

Fig. 29 ¥ B ¢ &, EO0OHEBOEHE A

Vertical distribution of leaf weight (g) and net production
of stem and leaf (g) in B serse.

Az Fig. 28 LR, Symbols see Fig. 28,




ERHICE T BTN, B, 2500 BT 2EBNHE GB1H (B

H.tZ Height (cm)

Net production in leaf (g)

6-year-old

EOHER (g)
0
36 W 0
32
28
240

200 /
160 (
o

EOHEE (g)

Net production in leaf (g)

—r—r——

O 1

S e T T YT
0 200 400 600

7-year-old

8-year-old

.
;
. i n Al deard

1\5
\
V
n F Sl T S S VY

4001
3201
240:
160

801

ey a—

L )

BOFEE(x500r20)
Net production
in stem (g}

9-year-old

200 400 60O

¥8 (g)
Leaves weight (g)

vy Y S B T

e ———
432 1 0 200 400 600

#OHF4F (x500r20) ¥8 (g)
Net production Leaves weight {g)
in stem {g)

Fig. 29. (->3%) (Continued)
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£
o
>
A
<
‘g 50
o
o
=
=]
D
I
mm 10
f’{ b
# 5 2
Bl o) o]
S
o 7
R I !
> 10 50 100 500 1000 5000
Bixdi-)ESE Leaves weight per tree (g)
Fig. 30. A¥OEADIHEREMFEHAEERE L OBRRK
Relationship between leaves weight per tree and height growth.
BTk THEV 7o, The regression line is as follows. log y=0.87x—0.14,
where y is height growth, x is leaves weight per tree.
O : A%Z%I, A series, @ : B¥%7%, B series.
N
N £ l¢]
iy S o OOJ;D °8 o
&= o
u £ 1 Qo O/O/ o 0 9 &th [0}
ﬁ S~ e0 4 q° . o o
Y8 X ol < o% .
Sge © | e o % °e
G55 b5 4 .70
o= 0 '
ﬁ o2 | Se ] .
g5 I .
U5
5§ 53 o
J‘\_‘l oo '
E=) 5 10 50 100 500 1000 5000
{EikdH1-4) EE Leaves weight per tree (g)
Fig. 31. AF¥O@EESVEREEIM L 0cm KET IERERELORE

Relationship between leaves weight per tree and diameter growth
at 20cm from ground level. )

BT RATHIVL -, The regression line is as follows.

log y=0.44 log x—1.05,

where y is diameter growth at 20cm from ground level, x‘is_leaves weight

per tree, )
FL#IZ Fig. 30 &[E L, Symbols are the same as Fig. 30.
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1HREP S 4FETTOLUERBORESHOMANL, BHOMT A=Y OEREEOZEE AR
AERAKRE THERD BOBRALADEMEHUL T, 2D EHDS, AFETH Y THEOEN
R34, 1~4FEDAFREIEADOTNRE-T, PLTVREROEBEALZT I TIC, BENEETHE
OOV LMAANBEEE LTV EVE B, —F, 5EELUEOXFOBEEIZ, T~y OhRDER
DEEAFOEMEU TV, UL, BTERAFOENIIEDICE, -, TOXD IKESRBAHE
ETHEAETZICEPPDET, HRNOTH= Y LR UL I UUEREOEER(LBALNTIDR, SHE
PDEDRFD, ARFTREHMEE 720 L, BRIITRTNROEUERDODHFENBATAFTORE
TEUEERCEDbLcCE, BETRCEBHRENS R LB L O TRHOES T CHEERE
TERbclcHEBbis,

Gi)) HEEIHESLUHLE 20cm OEROMEEER & OB
REBELUERFOBERCONT, ERLRAN 1 ABTHOERERES LUEEERE & OBEK
% Fig. 30, 31 iR L7,

AUERLHOEATOLME, EEOLREISHRLZBANFOY, HELERETI 200g BE,

10%

10%

10?

T T T

i*btU®$ﬁ¥§ Leaf weight per tree (g)

0 2 3 4 5 & 7

) # & Tree height (m)
Fig. 32. WA LMhSLVORE L OME
Relationship between leaves weight per tree and tree height.
O: A%F, A series, @: BHFl, B series.
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EREERICBNTIE 450g BE I CREEOEMNE & HIARBSEML T, LipL, ThilEd
BERELLE-OOEBRE DREBHEDLOL/NINEOSDLDENKELNRD, —EDPLRRODIE
OHTEEH L, oM EMBED NS -1, $, Fig. 30, 31 O¥EEOHEML LTRELVEET
BoTh, WEBIUEBREERE, &HITKET ARFOHD BRIALDSRED -7,

RICITES L 88 & ORIRIC OV T, A RFE BRFlEH YT Fig. 32 IWRLI, CORP L, fHiE
BIODEEN200g ARSI W 1L.3m THo7, AL 450g L7825 i3 1.5~1.8m TH -
2o

DTl CHODRBICEZETOAFE, TRTOENTHCHEEZRETETORTINIRES
BN LAER L, BEARSCEO—INERING LERICKIZITEER, RUAGOESEREN
72 1.5~1.8m B LOMBEOAFIL bRTRENTHA I, TTIK M-(2)-(b)-Gv) T, EEARBEEN
OHEMBEDS 1 X £ OMELBHEEL SHETE LT EEB,

2T, WEABEPCAETUTHAAFOLE
EABERNOREELRGSYE, AF¥ORELE
EABREKOG S EOMINBEEI ET LD
i, A¥OHE - BEER L OBFEFT Lo,

(v) BEEBEORBERSESEOBERE

FR DK BER OEERDEEEEDEERL
ABAKC & Fig. 33103k L1, 1,000 RLED
HELEOBAR, §T1,00gKB5ETD
EBEEET LI, 2 OFHER, B0 £ 5 IcHE
EEH 450g LILED AFDO # L 20cm O HEL
Btz * 0 LomERERSBLL50T,
COBBEEEARBI FREE RAAT 1,0008
FTCOEELR LD TH S,

Eh o oM L5 T A, BHRIIEHEE
AOBMEEE L HEITRTHFTIEECL DK
HETEMLL TN, L, ARFITE, H
LLHBHEodboLD, BETETHREEED
|EE(HDIEOEELS S, EBEOEmII
1,000g DI EOEBEEFH>ERKRICHED SN,
: VINAFEESNIBESED -T2, UL, ©
06200 400 600 800 1000 FhicLTH Fig 33 25 2% OREHRE

BEHYNEEEE (g) OFEEHTEREAML TN A ENA LS,

Cumulative leaves weight per tree(g), . .
Fig. 33. b7 b BT & 475 & OB Te, Fie 3505, BREE 20 30

400

300

200

Height (cm)

S

100

Relationship between cumulative leaves 500, 800, 1,000g &5 EE& Mg & D Bk
weight (g) per tree from the top to bot- ZEBMY Fig. 3 1G5 L. SEEEE ICo

tom of the crown and tree height (cm).
---: A%%), A series, — : B%%I, B series. WTORE LM EEEOBEFKIZNEDEO—EKRD
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4001

3001

Height (cm)

2001

s
)
=

W TS S Y TN T N N Ty R T Y YO T T TN O O T W N |
0 100 200 300 400 500
# ® Tree height (cm)

Fig. 34. #&E&@Ekdc O BRBIEE 200, 300, 500, 800, 1,000g
o L& DB
Relationship between tree height and height with cumulative
leaves weight of 200, 300, 500, 800 and 1,000 g.
Fh2hOERIZ Table 16 XHHM L 2,
The regression lines were calculated from the equations in Table 16.
O :200g, A :800g, [J:1,000g, ----:300g, —-—:500g.
Y X%, Open marks : AR%), A series,
7 a X ¥, Dotted marks : B®%], B series.

Table 16. TER» SHEOREERLLOMLER (V) LHE (XD
EOBFRR Y=a+bX OEH

Relationship between tree height (X) and the height from the

ground surface (¥) with fixed cumulative leaf amount from

young Sugi; Y=a+5X, where Y is height from ground surface,

X is tree height.

%mul%tive (lega)f = = Coneren? Coe*f% |gc?f ﬁ(%o?lz'elartion
amount from the top a b .
200 —57, 49 0.95 0,98
300 —96,92 1,00 0,96
500 —95,74 0.91 0.95
800 —99. 40 0.79 0,94
1000 —111,94 0.75 0. 89

HEHA b (Table 16), FHEBEI L Z2HELOMBMAIETH 5 L HKTIhI,

Lc#t->T, ZOHBRICIIMELXBERELRITH EHEOBHRE, Fig. 20a~b KR UH
HELEBROMEMBEL L 2 EEHEOBRY S, EMEORFDEHOENREABENTLEOLIL
MXRE FICH 2 pOHEANBEREBNICHEST 5 C LOTHEE S - 7o,

(v) RAFHEENRTOHENRE

AFELFEFZUTO I REABEEIL, AFOMTRTPOENEELET Y, AFOLEEICKELEE
252 5. BEABEEOLGNURERL ER3CBY 2HEMNREIR T Tic M-(2)-(b)-(v) Tih~/:
P, TNODHEEOEAUZHELD B 12D AFOHBAROE DL OHIRECAIEISHETH 5,
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Table 17. HERABK D HHEE U fc A ¥ RIS L O X HBE & R & D LEk
Relative light intensity (%) at crown surface of Sugi grown in
weed community

#w & Crown position in Height (cm)
meow ik 50 150
Treatments R T T EE Y
Observed Predicted Observed Predicted
4 %] X Clear cutting ’
(e 12 10 100 100
B A X Belt cutting
Ciesy* 11 6 75 87
% & X Non-weeding
Gaoy* 3 2 22 15
* SEEPEAET  Average community height (cm).i B o
= Fig. 20 X D{fEE U7, Predicted using Fig. 20.
Table 18. C RINCK 1T 2 MBS X UHEARL» O OBHHOBKE S (cm)
Height of weed community (cm) on the C series*
Distance ot Biot rom & W K| omow X | K K
planted Su gip Clear cutting Belt cutting Non-cutting
. 120 44 136 235
“* (i) 80~144 100~200 200~260
i) . 144 __ 168 230
= (i) 120--160 120~220 180280
N 148 196 260
125 (iii) 120~180 160~220 200~320
* Fig. 10 £ See Fig. 10,
o S Average
BN~ Min.~Max
ZSOF
A //o
3 o, /”
2 3 /’/
00 [ o
s |~ Ve
=150 -
> [ I<,5 A,/ Fig. 35. Fig. 20a, b X D HEE L MHRE (%)
T S EHILER (cm) DRI
w 100} } A/’ The rela.tionship between height and
| :: ‘ the RLI in the community. Using the
= :f/ relations in Fig. 20a, b.
) O, ----14X|, Clear cutting,
50 1 AN, —-—fNK, Belt cutting,
E:l ® ——: EKX, Non-cutting.
! ST Table 18 ZER Ui,
0 T S T S L S The community height were 144, 168, and
0 20 40 60 80 100 230cm, respectively. see Table 18,

1BXIPEE  Relative light intensity (%)
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22T, CRICETZ AFORFHRE 50cm & 150cm OFE S THE I N HHRE L #HEEOL
BA1T - 7z (Table 17), .

HRRE OERAT - 2 B%IE, AXKTRAREE, BNKTRARF EARE, KERXTRARR
TH -7 (Table 3), HEEIR, ThThOAEBERELRM LT Table 18 X5 ThH -7, COFGH
HBD> B, 2+ 50EM 75cm OEAKI, Fig. 20 a~b OREABER & MAEE 70, 50, 20 &
XU 10% /s B EE L OBES D, XK EREFAE0.1~0.4 (T2 2+8), HXIXAERE 0.5
~0.7 (FRAZRFRETHAVR), HBEXZRO0.8LE (Fic7hHvE) CHELT, HMEELZ
nENHEE L (Fig. 35), H#EE Lo RE & SO & 2 i 5 &, Table 17 iR L&
D, KHXOEIELETHER, B2—KOBOLDLALNEH, BEOREMNTEL,

51

Kﬁfu,ﬁ%mmﬁﬁéTm,%&,05WDKﬁ15§%%ﬁ%®55.Z#%ﬁﬁ%ﬂkﬁﬁé
AFEYHADERE £ OMEBRICOVTRI Uiz, T10b 5, WHMEEAREO MR 5 BIcH
BICEL I TORAFORBEEBPFNFETHL AL, BEHOBRRICOVTHRE L, Lpl, §TIK
BRI, 2AFLHEFTRORRL, ERBOBBELPTUICE > TEML, HHORELRRN,
ERMICHLHICT S LREBTH -7,

CNOORPITIE, SSKRAFEBREAREDRRICONT, HEFICEY 2 ERIENT S LETHS 5.
4%, ERWEEREZ#EDSLEHIC, CNETOREEREMKRLILDZT, T, BE, 23400
TERDEMFHIREEWSPICL, BEY, EROSERFXERLLTOER,
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Fundamental Studies of Release Cutting in Forest Plantation (I)
Growth analysis of Sugi (Cryptomeria japonica) and

natural vegetation in the young sugi plantation
Takeo Tanmoro?

Summary

Introduction

In Japan, release cutting techniques have been devised and have progressed for several
hundred years in many areas where forest management has been well advanced. However, the
technical system of release cutting has not yet been established universally. Release cutting is
as simple a technique as removing weeds and/or vines and it has long been considered as one
of the problems of forestry labor.

The present problems in the technical system of release cutting involve not only forestry
labor but the biological views. Recently, the shortage of workers in forestry is apparent, and
then, biological analysis for release cutting will help make forest management more effective.

In this study we conducted research for biological information on release cutting, and are
dealing with the structure of the weed community, it’s floristic composition, life form, light
condition, growth of planted Sugi and the interspecific competition between natural vegetation
and planted Sugi. »

Silvicultural weeds are different from agrarian weeds. Silvicultural weeds consist of com-
plex species such as herbs, scrub, and sprouts or seedlings of trees. The weed communities
are commonly formed by those species whether we establish a coniferous plantation or not.
However, some species in the weed community changes for crop trees. For example, hard-
wood is desirable as logs for shiitake mushroom cultures, nevertheless those trees in the
coniferous plantation are obstructive, Therefore, it is. difficult to define them as the “silvi-

cultural weed”. In this report “weed” is defined as all plants except planted trees.
Studied site

The studied sites are shown in Fig. 1. The climate in Kubokawa near the studied site
(Moriguchi) has an annual mean temperature is 16°C and an annual precipitation is 3,200~
3,500mm. The geological sturucture of the site is mainly shale and standstone from the
mesozoic era. The vegetation type in this region can be categorized as a warm-temperate

forest zone. The outline of each sample plot is shown in Fig. 1 and Table 1.
Structure of weed community

The floristic composition of the weed community and it’s succession were studied by
Numata’s method® based on cover (C), density (D), height (H) and frequency (F). To clarify
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the relationship between the crown expansion of Sugi and growth of the weed community,
the unit coaxal quadrat at the stem base of planted Sugi was employed. The sizes of each
quadrat are (12.5 % 12.5)cm?, (25.0 X 25.0)cm?, (50.0 X 50.0)cm?, (100 X 100)cm?, respectively.

The relative importance of species in the community was expressed as the summed domi-
nance ratio (SDS);

SDR, (%) =(D'+ F' +C' +H")/4
where D’ (density ratio), F’ (frequency ratio), C’ (cover ratio), and H’ (height ratio) are the
percentage of species where D, F, C, and H of the first rank species are designated as 100.

The dry weight of the leaves, stems, and branches of all species except planted Sugi were
measured. In the latter case, the quadrat size is (50 X 150)cm2, and 5 quadrat for both direction
of up- and down-side of slope from planted trees. The biomass was measured in each small
quadrat which was subdivided into three quadrats of (50 X 50)cm?2, The changes of the weed
community structure after various weedings (C series) were investigated as follows; ten
permanent quadrats were established in planted areas with three types of weeding; non-
weeding, clear cutting, and belt cutting. The quadrat size was (100 X 100)cm? The each
quadrat had a Sugi planted in it's center. The floristic composition change has been studied
for five years. The biomass of weed was studied after five years later.

As shown in the Fig. 2, the species number increased from year to year untill 3~4 years
after the Sugi was planted and then decreased gradually. The dominant species changed
according to ecological succession processes and weeding. Most of the species which appeared
in the ecological succession processes had already in the initial stage just after logging; a result
which differs greatly from natural succession.

Classification of the growth forms

Dominant species in the young planted area are replaced within 5~20 years from logging
to crown closure of planted trees. However, those dominant species come up at the same time
after logging, as mentioned above. Dominant species at each stage will be able to expect from
the species growth form, such as seed dispersal, sprouting ability, manner of stem or branch
expansion, migrule types, etc. The nine growth forms were classified by growth character-
istics as mentioned above (Fig. 4).

(a) Herbaceous (Crassocephalum crepidioides) type-1

Species in this type are perennial herbs or winter annual plants, therophyte, and anemo-
chore. After logging trees, these species grow rapidly and widely and invade the bare areas.
However, because these species are sun plants and fade under shaded conditions. They appear
in the early stage during 1~2 years after logging.

(b) Grass (Miscanthus sinensis) type

This type is mainly composed of tall grasses such as M. sinensis, Imperata cylindrica, etc.
all of which propagate rapidly and widely after germination. The grasses are light-demand-
ing and have vigorous rhizomes with many reserve substances for growth. For this reason,
these grasses easily become the dominant species in early stage after the weeding or burning.

(c) Shrub (Rubus crataegifolius) type-1

This type is well known as a rhizome plant which propagates rapidly and widely in every
direction after germination. In this type, Rubus sp. often become dominant around the time
when M. sinensis becomes dominant in the grass type. The mean height of the shrubs is

about 1 to 3m. The aerial parts of the stem die after flowering in fall and the new sprouts
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come up again from the base of stem in spring. The stems of the shrubs grow for 2 years
after sprouting. These species are comparatively resistant to weeding, but fade rapidly after
the closure of forest canopy.

(d) Shrub (Deutzia crenata) type-1l

This type is composed of shrubs which form the scrub at the edge of forest or the open
forest as under growth vegetation. They have a number of stems that are easily established
by sprouting and the shrubs extend their crown toward the light space. At the competitive
stage, sprouted stems grow fast without branches and quickly exceed the height of the other
species. Once they occupy the light space, they put on a lot of branches at the upper stem
layer. The new sprouts come up again near the base or the middle of the old stems. This
growth system will be more useful when they are at competitive stage for utilizing the solar
radiation. This type is considered as a transition into the grass stage.

(e) Tree (pioneer tree, Mallotus japonicus) type-1

This type is composed of intolerant trees to shade which often invade wide bare sites.
The seeds are scattered by birds. The germinated seedlings grow rapidly under the sufficient
light. They have a clear stem and only a few branches. They have large pinnate leaves or
long petioles that may play a role of branches. Therefore, less reproductive matter will be
provided to the branch and the stem will grow rapidly than the other trees. New shoot often
grows up to more than 50 cm in one growing season. The leaves and branches expand like
an umbrella in the open space. The trees in this type are higher than those in shrub type-II.
However, their life span for growth is shorter than the following tree types-II or III

(f) Tree (deciduous broad-leaved tree) type-1I and (&) tree (evergreen broad-leaved

tree) type-III

Their development from sprouting shows shrub forms after weeding or clear cutting.
Sprouting from the stump is advantageous, because it builds up the effective production struc-
ture early to conquer the other competitive species. The potential natural climax community
of broad-leaved trees consists of the tree type-Ill because of their high tolerance to shade and
long life-span.

(h) Herbaceous (Oplismenus undulutifolius var. japonicus) type-11

Herbaceous species in this type grow under shaded conditions under the forest canopy.
Therefore, this type is not so important as competitor for planted tree.

(i) Vine (Parthenocissus tricuspidata) type

These are twining and scrambling on the planted trees, however, they are small and
creeping after weeding. Vines can easily reach the top of the planted tree in the open planta-
tion without weeding and they cover the planted tree crown. Irregular and feeble stems are
often caused by twining vines.

As mentioned above, each type appears in the various ecological succession stage. Each

growth form is shown in Fig. 8 under weeding or non-weeding condition.

Biomass of weed community in young plantation

The biomass of weed decreased under the planted tree crown. The increase of biomass
from 1 to 5 years in A and B series showed the same tendency after tree planting. However,
the biomass in A series after 5 years showed a marked decrease (Fig. 9). The biomass at the
clear cutting site was much lower than at the places in the belt- or non-weeding site after
5 years (Table 3).
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Production structure and light intensity in weed community

As shown in Table 8, sample plots were chosen in each studied site. The vertical distri-
bution of the relative light intensity in the plant community was measured with two electric
photometers; one was placed in the open for measuring the full daylight and the other was
placed in each layer of the plant community.

The dry weight of the leaves, stems and branches of all species in the sample plot was
measured after stratifying the plant organs into strata of 20 or 50 cm for estimating the pro-
ductive structure of each weed community.

The vertical distributions of photosynthetic () and non-photosynthetic organs (C) of the
pure and mixed weed community are shown in Fig. 11 and 13. Tho stratum with the largest
leaf amount is found around middle height in the Quercus glauca and Miscanthus sinensis com-
munity, and is not so clearly evident in Crassocephalum crepidioides community (Fig. 11).

The light depression from the top in the pure community was estimated by Beer-Lameert’s
formula

IlI°=exp (—KF) e, (1)
where I is the light intensity in the community, 7° is the light intensity in the open, F is
the leaf area index, and K is the light extinction coefficient. The equation (1) means that
I/I° linearly relates to F in a pure community on the semi-logarhism scale. The productive
structure of plant community was divided into two types; grasses and herbs from the values
of K (Moxst and Saeki),

The extinction coefficient X of Quercus glauca community was not so different from that
of the Crassocephalum crepidioides community but quite different from that of Miscanthus sinensis
(Fig. 12). Fig. 14 suggests that the equation (1) was also realized in a mixed community.
Light extinction coefficient K in the M. sinensis community was 0.22 under the low leaf area
index, and the value shows typical grass community type. However, the K value increased
above 4.5 of the leaf area index. This suggests that light absorbed by stems and dead leaves
will increase in lower part of the community.

The production structure changed with the dominant species developed in each mixed
weed community. The production structure in the mixed community of M. sinensis and woody
species was quite similar to the pure community of M. sinensis. However, the structure was
divided into two typical layers. M. sinensis occupied the upper layer of the community and
the woody species covered the lower layer. On the other hand, shrubs occupied the upper
layer and sprouts the middle or lower layer in the woody species community (Table 9).

The change in production structure indicates that all speciecs in the community come up
at the same time after logging or ground preparation. But the development of a dominant
species in the community will be due to the growth pattern as shown in Fig. 4 and the light
condition in the community. The M. sinensis community developed at the weeding site (Photo.
1, Table 3). The woody species invaded the M. sinensis community after a few years from
weeding into the lower layer of the community. Finally, the community changeed into a
woody community through mixed and shrubs community.

This development of production structure in the community with successive stages is
shown in Fig. 15.
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Light condition in weed community

The frequency distribution of relative light intensity at different heights in each weed
community is shown in Fig. 16 and 17. The histograms were more or less biased to the left
or darker side in the figures, although the pattern of distribution changed systematically with
increasing height above the ground. This shift of histograms (from wide distribution to biased
distribution to the left or darker side) varied with the height of change of the light extinction
coefficient K (Fig. 14) and with the stratum with the largest leaf amount in the production
structure (Fig. 13).

Typically, the decrease of RLI related to the stratum with the largest leaf amount in the
production structure. The decrease of RLI from the top showed smoothly in the community
with the largest leaf amount at the lowest stratum while the decrease of RL1 was different
from upper to lower parts in the community with the largest leaf amount at middle or higher
strata.

The relationship between the height and relative light intensity was shown in Table 12.
The weed community was divided into three types by K; 0.1~0.4 (mainly M. sinensis type),
0.5~0.7 (mainly, mixed of M. sinensis and broad-leaved or herb type), and more than 0.8 (mainly
dense broad-leaved type). Using the values in Table 12, the relationship between height of
weed community and the height above the ground at the relative light intensity with 70, 50,
20 and 10% was estimated (Fig. 18a~d and 20a, b). These relations will be useful for esti-

mating the light condition of planted tree crowns in the weed community.
Growth of planted Sugi

The studied sites are shown in Fig.1and Table 1. Tree height, diameter at 20 cm from
ground level, and crown diameter were measured in (15X 15)m?2 of the sample plot. In each
plot, ten sample trees were chosen for estimating the biomass and primary net production.
The number of stems, branches, an(;l leaves from about ten sample trees were estimated in
each vertical stratum of 20 cm or 50 cm. The tree height, stem diameter, crown diameter,
and RLI were measured in the C series experimental plot for five years (Table 1).

Tree height, stem diameter at 20 cm from ground level, crown diameter, at the weight
of each organ increased every year (Fig. 21, 23~25). The growth of height and stem diameter
was quite different in the weeding regims. The diameter growth was markedly decreased
from 3rd year under the non-weeding condition. However, the height growth was not so
significantly different among three weeding treatments. The weight distribution of leaves in
each vertical stratum(z; £0cm) is shown in Fig. 27. The figures suggest that tree leaves
increased horizontally and vertically five years after planting (Fig. 27).

The vertical distribution of weight increments of leaves, stem and total leaves per tree
is shown in Fig. 28 and 29. The stratum with the largest amount and increment of leaf was
nearly the same until the seventh year. And then only the stratum of the largest leaf amount
transferred to the lower level, and the stratum with the largest leaves increment transferred
to the higher level. There was a marked difference in the vertical distribution of weight in-
crement of stems among 1 to 5-year-old trees and 8 and 9-year-old trees (Fig. 28, 29). The
rate of stem increment incrcased with lowering height from stem top in 1 to 5-year-old, but
increased slightly at the middle parts of the stem in 8 and 9-vear-old trees. The vertical

characteristics in stem incrcment of 8 and 9-year-old trees were quite the same as those of
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the trees with a long clear length, These results suggest that the leaves in the lower part
of planted Sugi do not contribute to stem increment due to the inactivity of old leaves, or
leaves suppressed by weeds.

The relationships between leaf weight and the increments of tree height or diameter
at 20 cm from ground level are shown in Fig. 30 and 31, The increases of height and di-
ameter growth were proportional to leaf weight increment until 200 g and 450 g, respectively.
Above this, growth rates of height and diameter were relatively constant. These results sug-
gest that leaves at the upper parts of the crown contribute to increasing the tree growth
rates. Because the crown forms of planted Sugi were nearly the same in every year (Fig.
33), it is possible to estimate the limited accumulative leaf amounts from the top using the
relation in Fig. 33 (Fig. 34). This relationship will be important for estimating the leaf amount
of planted trees in the weed community with a certain height If the relations in Fig. 19a, b
and Fig. 34 are examined, the light conditions of crown of planted trees in the weed community
can be easily estimated with the following steps. First, a weed community type is chosen.
For example, the community in C series (Table 3) were selected as sites for clear cutting, belt
cutting, and non-weeding. The communities were M. sinensis, M. sinensis-woody, and woody
types, respectively. Secondly, the relative height to weed community at a certain relative light
intensity is calculated from the community height (Table 18 and Fig. 20a, b), and the relations
between the absolute height and the relative light intensity in the community can be determined
(Fig. 35). Finally, the relative light intensity at a certain height in the plant community is
estimated using Fig. 35 with examples shown in Table 19. Close agreement between observed

and calculated values was determined using these 3 steps.
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