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Takeo Tanmoro : Fundamental Studies on Release
Cutting in Forest Plantation (II)
Relationship between planted trees and weed community in
young plantation of Sugi——Theoretical analysis
and its practical consideration

¥ R OBERBICET 2 AXDHES, BEARKEORRTRIN L, 7, HETHLH
R URMBEROBRE 24 FCLOBREALBEROEROTE SORMNEEOMRRE XU A FERA
OEEOBSORERBORERLE » 5, BEAOHNM LR L OHXRE L BEIER S 2N
Kk oTRDI, S OIEHBICEY 3 ERERIC X » THYBEILH T 3 AF¥OHNERIEGERD
tro DLEOBKRPS, T LETELT B2 ORRET CORXDEROROEERIICEN TS
LEERDI, FHTEELESLOBERBE L4 Thd, RENBELLTARRH, TIZY
BEICHEORFEAZ OV, TARXIBECHLERELERLT, BEANDORFOERLET
MAKBRR LI Th, ZEOEREERS—R U, AFOERIAFEMD T  FEREEORRK
BORNDPRIOBEI L > TEMT 2. ALEARFHRT A4 VBRELUTHEANOZREDS
£, PERXZAXOEBHERDIIN, &1, —RIRXAFOLERMEIIRFHTON 1/2 ELEH
Bbhdtaitka{ny, AFRELIHEEROENNMBREIR LB EE L, ThETOT
X735 S DIEEEE B L, TXL Bk, 23W0ERREHNTEL, —BELABEROLLTERS
CENBEETHLCEAEEL, ThOHOERILOVT, TOBY, E¥, BERIZHRTIERE
5%, DEAERERE~NOELNZR 28,

| R
T2 15 3D BCeeweerrerreersem sttt e 56
1 AFOREER S BIERS L UREABEAD BB & QB oo 56
T ATEER® X O3 & ORMEERIC K 3 A LYBADEEIRHT -rrrrrerress v 58
(1) BEEABBERD RAF DR -rererrrorrorrms i 58
(2) ZRFOEELHDBI L DR v, 59
I HEAREETVICEDZ TN, BRI 2200 FHEOERMITET BRE e 61
(1) TFX, BRARD RS reornrresrenrreeneroram it ettt bttt b 61
(2) EFMEDIDDREL ETFTNVATORAFOEREEDRDI+errererermrmennnnn 62
(a) FEF VLD T2 D DYUTE DD TR revrrereerrerresrortasintiiiiiiiiiii 63
(b) AFEDERE G DIRED T rereeren i 63
(3) RFOREEMEAREE - OBESEI—EDEADRAEDERE e 64
19825£11 §29 R 28 & #—101 Silviculture—101

) & & =B




— 56 — WERBEMEHRE F32U4E5

(4) 6x4 7”03%3*%711/’&@"\"ﬁE&Ab‘é‘f‘.ijA@X*@EE .............................. 64
(5) EEQJA@@A@E@@ﬂL F et eeteeeraas e e re s e e rt s s aa s e et sr et r s a e e bieetaer s aanian e 67
IV SBHHIZBT TN, BIR, DAUI0IEEOME 68
(1) NIFAUY DB R ooreereer e 68
(2) T R D 5 Bttt e 70
(3) TN, BEROCODE LB LI T DB oo 71
% % ......................................................................................................... 75
A - A ST E T E T P PPN 76
LT 4101 s T2 oA T P 78

& LU & (£

EMHIT BT 2T, B, 2200 EHE, G0 oEERMBRINT & B3 EYFIERIC
ERSNIEERREL > TOIEY, Liti-T, ZOEENFR, BRNCXEBINLOBEL, &
PREHIC X > THELE BE BICIE - T B

HEHE, 1971FLBR, COofEXic, ERFNEMICESORENEZEZ, ERATIERERETHIL
THENT, BHRMICED SERREHERDERE, TOMERRICONTRENTS Y, T, B
Bz BT, x#@éﬁm&&?klﬁ@@%g%ﬁbmwb AEDEEEKOH S & OREE TR
i aS M- 3°Y x*@&ﬁt&&?%ﬁ*@%gé AFOMBERICE T 2ERLEHLIY,
%ﬁﬁivﬁﬁﬁmmﬁﬁ%%wtﬁﬁ%Tw%ﬁK$ofﬁ«f%kww

FETR, ChETORRELBIC AL OER SPEATE L OBFERBNICS b L, Thitk-
T, AFOERICRITITHERDEBIC OVTRE, TEMICKRET L, ¥/, COEFTMICLBERF
DERFITORBRICEINTTN, Bk, D2WDIERICHT 2 EMFNBE S L MRNIIEROESR
LIT DV THET Uz,

KEDOEDFEDICHY T, RIETIEE, CHERNERLOLRAASMERIEAIE AL
L, RRNAREEETER RERTEIOmKICLEDBAR L ES 5, CTREZBD - 2 R/EA
FREREZR B EL, B ESREAEL REBHE REE-SHL, B SRFREEToE
PLICER < AT %o

PRET BB HI DRICHE, CHREZOLLOLHERBRBEHE BER_HE, MNEX
BERTIEEE K HELIE BB L LS 50 370, AR, FHOMHEGBREGIUREZEER
WIRBREE NI > 2 O THH A, BIEOHHEF TS 5 REARBERBRERRZICENTEY
FLEDET-T0e CEEZDAEOHERRBERTHEENERZ MHE=ZERICBAHL LT 2,

1 ZAX¥OEEERLBREES S L CHEATEAOBNERE & 0%

AEBHITIE, AF EHEADERIIIOBBE & bIcis, £ - TRHME L BEROX
GUDEAT Bo LI-T, AXBIUHELHRT 2 EYBOLE L ZOHERREBIICGEET 2
febiid, A EOREERE YEAREICSEREEOL O EERLD > OREREL LU A FER
DEOTOZHEABRENOBEENLESREDSHICOVT, £NENOE Lo ERIEN, TR
i - T S BB B




fExdi ¥ Relative height (95)
0 20 40 60 80 100
T T HERH T 1

# k% Height (m)

1 # Tree age (year)

Fig. 1a. ARFHE (BOREEK=0.1~0.4)
B3 A¥O/MER XUFHRAREL
AR SN R i - OB
Height growth curve in planted Sugi, cumu-
lative leaves weight curve of planted Sugi,
and RLI curve in the weed community with
light extinction coefficient K=0.1~0.4 {mainly
M. sinensis type). ’ -
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Height growth curve in planted Sugi, cumu-

lative leaves weight curve of planted Sugi,

and RLI curve in the weed community with

light extinction coefficient K =0.5~0.7 (mixed

M. sinensis and woody plant type).
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Fig. lc. 7H#vE (BOREHEE K=0.8~) i
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Height growth curve in planted Sugi, cumu-

lative leaves weight curve of planted Sugi,

-and RLI curve in the weed community with

light extinction coefficient K=0.8~ (woody
plant type).
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Individual above ground weight of planted Sugi under various
relative light intensity (%).

B IIKRATHE 72, The regression lines are as follows.

—QO— E&#RE 2 48, Two growing seasons under shading,

RLI 42~100% ; Y=115 and RLI 5~42% ; Y =227x+ 205
---A---3 4 AN 5118 3 TR, Apr.~Nov. under shading,

RLI 57~100% ; Y =58 and RLI 8~57% ; Y =0.75x+15,
—-@—; 4 A5 9 A THE, Apr.~Sep. under shading,

RLI 70~100% ; Y =53 and. RLI 8~70% ; Y =052x+ 16.2,
——0——3 4 A» 5 8 A% T¥&, Apr.~Aug. under shading,

RLI 8~100% ; Y =0.19x+17.7,
—_——A—-- i 4 A5 6 HE THE, Apr.~June under shading,
RLI 8~100% ; ¥ =0.07x + 16.0
Y 3A¥OEKE, » 3HESEE
where Y in Individual above ground weight of planted Sugi, x is RLI
(relative light intensity).

Tablel,. BEH EI SV TOHKDIFR

Analysis of variance of individual dry weight of Sugi
under the shading condition

= B 3] H A BE ¥ H M S #® | B K
af F

Source of variation SS MS
A % Total 11 12099. 1
EROERE Degree of shading 5 14497, 7 2299, 5 22, 9%*
RS #*= Error (plots) 6 601, 4 100. 2
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Fig. 4. HMRBEOEENHOEBNTRE Fig. 5. BE B #Eoo = 7 v
NEBERBEETF N Relationship between relative height
Relationship between relative height and relative light intensity in each
and relative light intensity in each weed community model,

weed community model.

Table 2. 2% L& H$TFTOoORFoHEKERLLHT 3
Predicted growth rate of planted Sugi in

BEX e F a b
Community model

c

HORE £ERA4A | ANRE(ERI G AEBE | £RH A

Item H RLI Growth RLI Growth RLI Growth
€3] rate (%) % rate (%) (®) rate (%)
ﬁg %op iayf; B 50 100 86 100 92 100
(=]
5| # 2 %
}E; %&cogd lgel}é 24 65 45 100 65 100
;K}E ;hird layerg 3 0 11 39 35 87
4
S Bottom layer 1 0 4 0 n 39
£ B & & &t
Total growt}lf rate 165 239 326
ST T 28 E
Growth rate to 41,3 59.8 81.5

open growth (%)
ArHERE S
Average monthly 5.9 8.5 11,6
growth rate (%)
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RE2 AR¥OLEFHRMR4ALSIIALL, 4£BHMTO A¥OERHGRFHCIPHYIEL
—ELT 3,

KES SHMRETORAYOPHERHGRERT 2EBTPMRG L ERBRERY, Fig. 3 TR
Ui & L, :

RE4 HMENOEEL, LELOCTEITHRICHNTS (ATH®O Fig. 33 TRIME SN S.)

RKES RE4ZTHNT, HENSEREDO4MENILIK, MEBEELOOBI TR L,

RE6 BEOERBTNTENTNOEOTROFEDEEARENDHEMRETICEEbDET 5,

RET7 BIEOESOEAEHE (4, e, {E) AOMEMNKEMRIIAH® D Table 12 @ Plot 8D b
DZERWi- (Fig. 5), |

(b) AFOLERBEORDE

BEABENOEGEEEL OREICTE 2 FREEERCHT 2UAETRLEEOBRTI 7 7%
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ZHh 5DED CEBOVEHNRBREERY 5, CORMEEICHET 22X 0EREERE 100% & LicER
HA%ERY (Fig. 3), FWOWEEME, XOKARTRHNT ZEEOEEZEZRD S (Table 2),

YOV ELEREOSREDC L 5FRHUOEEBIIRELTE Y, EOoXAREDIL K KR
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HEABE=FTVATOXREOLEEE S

the weed commuinity model from Figrus 3, 4 and 5

d e f x M X in open
HEREARSS AURE| LEHA | HRE AEEAS ANRE £REA
RLI Growth RLI Growth RLI Growth RLI Growth
(%) rate (%) (%) rate (%) (%) rate (%) (#) rate (%)
100 100 100 100 100 100 100 100
100 100 100 100 100 100 - 100 100
17 51 58 100 100 100 100 100
4 0 9 35 51 100 100 100
251 335 400 400
62,8 84.0 100 100

9.0 12,0 14,3 14,3
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Bofcdsitld, AFOEBHARENEN84.0% & 10% TH o1z LIcH->T, THITEERDS
BE, BEALAXOME L OBRENSMABEGS X UBEEARENOEHOBEEFTSCEELTS
PRI 57 (Table 2),

(4) 66X A TOREKRTTFNEBLEAETHELBEENOIXNER

MR LW EABEDE SOEREEMSELLEVIESC VTR Lic, LE LS, 2F
LHEEADOEN LA EERIZ, HTLE—ETUL, AFLEEAROMELRHEDZOFMHRIZ (LD
D, BAINETNICE - TENT 299, choOMELLERLTRET 2, 141& LT Fig.
6 IRLEL I BBEET LVOMAIESDOERGO S L TH - L AFEREL, 2HHLENEHTTHE-
AZ¥OEEICHT 2 HE LTHRATRD e,

Y= @1%p + GaXg+ GeXg+ BaXy - ereereeesseessseescienn (1)

Y AHEHTTE > AFICHT 2EEEAS, 2 AFBENTNOYREABEETVORTERL
T3 B¥ (Fig. 6 B, a;: 7 BT 2 HHEAEFAVNTIARRERB L AFOLRESGEE
ERMTR LUK (Table 2 2D,

BE TR, Fig. 1a~c h 5 R F¥ORTHABE

X1 Xz X3 X4 DOHEEEZE>ORENBHERFEICETOT
N > L, cnd (1) REFMIEDEST
LT, FixOREHOSETOAXDERERR

TR Weeding H# Regenelation HIC e 20 E BTREE L - 120 T 2 TlE, B

2 e O TR R EABIEOLEE L TN E OBGRE

ZERLT, AFORSEICKT LTHEET v a Bk
5 f BE TO MEARES Table 3 0L 5 Ii

4 5 3 7 8 g 10 11 '%"ébéﬂfcjgjé‘GCBU'%X#@HEE%‘J'%&COQ\

Apr. May June July Aug. Sept. Oct. Nov. TRHLTHES,
A(4£BHR) Months (growing season)

Fig. 6. AFELHEERBELNLBICHS

r

S
X
¥

A B2 ¥ o#EE, ERER SO 1~25F0

HETEE LBAI B ARER A3 40~80cm & /NXWY, L7 T HERE
EOZE LD PI EBN=NFRRE W, AREE, BXUTA
An example of seasonal trend in ORI X ONETHR S h T 2 AR TR,

Sugi-weed community relations.

a, e BEEET Y, see Fig. 4, 5. HEERBRESOHMEIICA S {, TUBTbAT




Table 3. ¥ EAH KoM AL bE ELELAFOEREH A

Predicted growth rates from formula

A BEET N A HEkeFL A BReTN A BE=TL | LEES ﬁgﬁl_i}
Ttem N?;tbth Co$r§&1e11uty N{(;n;h Cmrrxlxlc)):tiue?lty B/%c;n)th Corrxrllnhur;lty Month |Community] Growth ‘:'N ext
) 3 ode (xy) model rate (%) combination
x B X Control 1 B LY 2 BRI LY 1 BE LY 3 B LY 100.0
Ay 1 a 2 a 1 a 47,4
A Ag 1 a a 1 b 55,2 to C
As 1 a a 1 e 64.5
B, 1 2 a 1 i N 3 a 55,8 to C
= B Bz 1 2 a 1 BEIT LT 3 b 63.6
ﬁé’ Bs 1 a 1 BHEILL* 3 c 72,9
?gb Ci 1 e 2 a 1 HER LY 3 d 65,1
5 | ¢ Cs 1 e 2 a 1 P L* 3 e 74.1 to D
78 Cs 1 e 2 a 1 B LA 3 £ 81,0
s D | 1 a a R a 68.3
o)g’; -D D3 1 d d 1 BEiL* 3 e 77.3 to E
- Ds 1 d d 1 BEIL LY 3 f 84.2
o
2 g E; 1 e 2 e 1 B LF 3 d 77.3
22| E Es 1 e 2 1 B L* 3 e 86.3
48 Es 1 e 2 e 1 BT L 3 £ 93,2 to F
®
ib:g Fi 1 f 2 f 1 a 3 a 66.5
¢E | F Fa 1 f 2 f 1 d 3 d 78.6
8 Fa 1 f 2 f 1 e 3 e 90.9 to G
G 1 e 2 a 1 a 3 a 47,4
G Gs 1 e 2 d 1 d 3 d 66.0
Gs 1 e 2 e 1 e 3 e 84,0
Gy 1 e 2 BRI L 1 BEiLY 3 BE®i LY 97.8

* in open

k) (T YHWBT ELHAGTC "B KL AsNPUR
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b, AFRERANEIRCECEEABREZCEON S, COXHBMLELT, Table 3 KiRLI AR
OHEETFNVOMBEDLEBEL SN 5,

COETR, £EHOMY (51 #) KA¥R @ HOBEERICT TIKELNTED, TNHRLTCICH
TEED 1258 @ HOBEARRCENLS, SOCETEYE () €O, ®, @ HogERICED
NAMBEDEE, TENEN Ay Ap, AsEE L, Z¥DOEBEHARARTCBE-HLAFODEIRIL
T Table 3 ItsRL7z LB D, FNEFNAT.4, 55.2, 64.5% LT,

BR: zo®ik, %RT3 CHEELIARKCABHOEIALYETALY EFBEANL RBO LD T H
#®0 Fig. 8 (iv) iKh7z 5, CORTEEFTNY (x1 8D Ic @ WOREAREE, 0% @ HOME
AEFCEDLN, £EFDH (s ) KTXNBTbNE, £EFORE () CREEADELEL @,
O, @HOBEEFVICEONIEAEDEE, THhEN By, By, Bs M Lz, £EFH A 55.8~
72.9% ODEHETH - 1= (Table 3),

ZOXHC AR, BRHOISREHDS LT, WTFNOBERBETH-Td AFOERIKEST
HEOZENKE {, TXR1EFRIC2ELETH 5,

CHl: zpREE, Table 3 i/RT LD, (xa) DEBYPET TR BRLFAUEEABEROMSGOET
BBL, TSRO (r) BICHERBEOELY, AXORNTEEDN M (A1), AL 12 O &
FU4 (R L0 MAEHET, ZNENC, G, GEIE L, RFOLEREARINEIC65.1,
74.1, 81.0% &71 -7,

Cs DA EDLE TR, LERDRIT20% UATH -7, HEOLHOBROMELRLEGEH0, ¢
HEAZTORFOEERLEFTUOHE, COXINAFLUBABECHMIALETR, P Lb4E
BOB (x) KEEZI 2 RAF¥ORBELEIRAERED 34 UERTNER LBV TESL S, Licdi-
T, A BRMOMBEAREOTEY, COLELVEBETFNIITNR 1 EBNIC2ET 2S4BT,

DHLERM: DR, AFOEFENBEPCRHID X LICES, HEBHEMNICE{B-TER
DML S TN E oM, MEEBOEEM /430U 1/28BE, REAHELOASHTHIES
AME LI (Table 3),

LcdisT, THRIOBEXREE @ BE @ RIIHIEMLSOBFERETH 5,

D DB ELEDLEES AL 68.3% T, LRBOESAEN, D & Ey TRERRBDEDN 20% £b
PFHICHRA S5 (Table 3), TR 1AEHIC1IBTHEHNMIREYON LS, Ds, Es Es 0BT,
FTHNHEEB A 80% 2 A TED, COLSBRAFLHEAREOHLSHLE TR 1EFRIC1ED
TFNTHZTH S,

F®:ZoMTR, FEICET2AFOME L HEARESOBMNSAEREN Es ofisabE L
1D, ROEDOTNELK LABEEBELR, FI RAXOBRELS EBORY (¥, 20 IKRIFFL
7o @ BHOMERBARCEDODNLBAOMSEHET, 4REAI166.1% LELLIETL, THBLE
THoo Fs OMBELEDOHTE, AFOEREAILTE.6% THLH, RFELEL @ RO HEAR
EOHETEBETSHEEREA62.8% L7130 (Table 3), ZDFERKTFNBBELLS, Fs 0fissh
BHITIE, AFOLEERSIZ90.9% T, FTUNOLEIRZIT,

GHE:F HOMABEHLEDPTTUOLEDIED - e DREEDEREIDVT Gi~G DA ADEE
FNTHRIFLTHK D,
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Gi & Gy RABHORT (25§D 2o @ & @ DREABRELTVOLLTEF L AFEHELL
DT, EBHARENENAT.4, 66.0% 72D, BEKROHLEN, XFORFTOLWEH 2 33/4%
WS EFRINZEMKBTIE B EP C HOMAADEEFNMICHE U LREOBLETEH 3,

EFERED, RFOEBLEIEEARENOETHS oAb EE7L G BTR, 2¥0LREE
£13 84.0% &7 0 FXIOMERITe Guid, Gi Gy DMBADHE L3 LANICTFRET - <BATR
FOEREBAI297.8% L1257,

(5) EARESOREHNKRE

BEABRETVOMAAORICI S AFDERES LEHEE OMMTEAHIIC SV TRBNTER
Pote, T TR, FIEHY T~ C R (FUFEER 05 EFHOBRERNT, EFvick i
EEEEIELE ORSGHERY Lic, T4bD5, CRADANRTRARAFBEETHEERETHD,
EEBHERSR 4ocm TH ok, AU BKERTRARE (TAHAFVE) 2 LABEETEOREIR
230cm B o7z, Fte, COEEDRFXOMBIRIZZ 220cm THo7z, LEMoT, AR+, AFD
WREEI21Z /4B - Tk, REROAKBERIBLEXXOMBLRLTH - 70

ZOESBEHBTORFOLERI, ERELEEOEN DI H TRTE, XK TR 65, KEXT
134 L72H®, MURiICT BHik 52.0% TH o oo

—%, Fig. 4 iR L7 CE (RRAFE) ORENAFTORTEL 3/4 B2 L DA FDOEREHAIT 387
THolo AXOHESEERCEDOL TV 5 HERX TR, MEAREETVZOQH (TAHVE) &
T3 LERBIAL 165 L7/ (Table 2), ChoDEESNRICHT BHTRYT & 43% L1730, %iC
D} H TRDIME52.0% L0 &I FENELES 5T,

UL, B TR~ kIi, CRIMBOTIRANREKBROEEEZNIEEPOAREX{NRDOE
LTW3z &, RBRICENTS, 3ERETRAXOMBELOREKENDGILD Bt Bbh
%, CHODHIBECLZERE~DERREEERTSH L, FLOENENOERES 2% &L 3% &0
%9 BRBEORENICHZ LEDN, HEETVCLEAFOERIKOVTOLBBRINNTETSS &
s, T

BH DML, RR+ORLE R FHEDOSLOEHRIICE T, METR L 2 FOERHERS 20%
EHELTHS, ChiRIZEBRILEHETHS Table 2 @ CH (RR+H) itk 3 ERHEF18.5% ik
DD, COT LMY, BEEFMCESRNORSMNS S & BbNbo

DEn&kic, AFLEEABEL T VEMSADLT LT, THOREES, WIS EERRICES
FETRNTEE S 750 UL, BIELER 2+ MEFADBRICEO T, BHADRORED
Y, B2 0NERAEERMOKSRINCED 25AY BEZX OND, £, BIC<DLIARFTEHM, T
XBFREEHEINIBED BEDBICE T 3HERD LR LKOVT, FHC BEETILENS S
35 »

—%, CORBEREFMCIIMBRAEN D708, HBEP OLED, RFXO/FBLUME 20cm @
BERERR, ThENEEH 200g & 4508 KL 32 Tit, EEOMME S bt K& 2, LihsT,
BICEZRERICES LOESTRIZTEE 450g £75 1.5~2.0m ORBIKET3E TR, BHFoW $
BRTVBEIC, O THROETUBBETSES D, Tk, LEOEFMCEEZTNFEORIZC
OREEBETHOIVEYPTHEELEZ BN 3B,
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IV EHHC ST 3TN, B, D380 kol

ZAF¥DERE, RERETFNVEOMASHOE TR Ut &5 K2 FO/E S MEATFOEIHIALE
Bfh & 2 DREMNEIC X - TEHT 5 C EMHID bR, TR EORBREEIC SN TONEEONE
ICEBINEESB LN, LbL, ARTRIOLHZREAL DOTFXD SRR E TORRNERFD
HERIZOWTERETOUED - OT, B, 1, BX, BREAOKLERFTTONLTURE LOREBIE
ZBEONWTORBREEZ D LI, BEARELOEBRIBNT, AXOERETN], BRIREEOMEBKICD
NWTHRET 5.

(1) WHVoOFH

TREHOREICOVTE, W KX - THEBA L EEARD BRERRKMTI HRETM THHhTU
¥, RUREIC - 2HEMEE L BEINTNEZW- WD, |Lhl, choOWETI, EHRMEEE
AOEEICHES EENEAEERBERINTVEL, 4, ZhORELOVTRELESS, EED
HRLAETHERBEOMEARE BRI TNORBEREEZEZTH L 5,

Fig. 7 i3, FEBBIERBENTERMRNOEBEARET HAFNVIE, THHVE, =3/ 38,
vy MR L, KFEOHERO 2AKRKKHEZDY, SAXKPLBLTILACLICHEREZREL, -
AZLoBEREZERATEDHERDESGTRULILERTH 5,

REORIEHLTHE X5, HKEYD (BER) OEMNRARERICEET 2EAMICTAT AT &8
FEloeThid, BREEWTII Fig. 7 » 5, EEAOHRERNS - L SBAKRKE, BHNTDH
N5 ~TANTNOEERLL S,

T OWRY, 7, WHEHERERE BN E U RRBHITFRR? T, WFOREL—FEEORH

100 ¢
80t
60F
L1 4

20

" 4 % Percentage (%)

Lo R R R ; . . M
2 3 4 5 6 7 8 9 10 I 12
Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

B Month
Fig. 7. TERALAFOLMBEE (ERH) tH7T 2 XKMHERDEIS

Relative height growth curve to total height growth

of each growth type.
A A¥, Sugi, [0 7HAH IR, Tree 1 (Pioneer tree) (Mallotus
japonicus) type, Q; T3/ %%, Tree 2 (Deciduous broad-leaved tree)
type, @; 74 # %K, Tree 3 (Evergreen broad-leaved tree) type,
A UV ¥R, Shrub 2 (Deutzia crenata) type.
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Fig. 8. 22+ DEXELERREOEMF
Relationship between grass height of Miscanthus
sinensis and its height of apical meristem.
Table 4. k& (X) ZHEAME (V) OBKR y=a+bx
DER & HEEAREK
Relationship between height of stump (X) and regenerated
tree height (¥) after weeding; ¥ =a +bx, where ¥ is re-
generated tree height, X is height of stump
LHH . " ¢k % | £ B Constant | MIBHH
Growth* Species Num Coeff. of
form P of tree a b correlation
yg oo R F v
£ Hovenia tomentella 8 60.75 1.865 0.85
: z = J  *
Styrax japonica 14 83.16 0., 629 0.71
I 3 X 4
Symplocos glaucaj ) 8 ‘ 47, 50 1, 487 0, 80
S A )
. Machilus japonica - L 15 35.48 1,353 . 0.83
e 7 P4
¢ Quercus glauca o 16 31, 49 1,529 0.93
* X ® F
Ligu;grum japonicum 19 \21.45 1,276 0,84
7 5 Y 4
Castanopsis cuspidata 30 82.75 0.978 0.66
£ ¥
. Eurya japonica 29 15.80 . 1,075 0.93
= A S |
e Euscaphis japonica 14 95,23 0.328 0.26
‘ TR A A YT
Mallotus japonica 13 57.32 0.946 0.70
' * 7 v
d Stachyurus praecox 10 104. 4 0. 430 0. 47

* (f):x = 7 & |, Tree 2 (Deciduous hroad-leaved tree) type

(8):7 H # ¥ H,
(e):ThHAXNVIHE,
(. v + @,

Tree 3 (Evergreen broad-leaved tree) type
Tree 1 (Pioneer tree) type
Shrub 2 (Deutzia crenala) type
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Lhizb, CDEHE LTHMEAOEEOESE/NCIE 210N L xN TIN5, LbL, AF¥LiE
KOXEEIE, 6 Ao 10 AhE TRATHEW ¢ &b, BN 5~7 AHOBERDRBELE?
FTETUMEZRET 2 DRBIERICHERT, RV EOREROEL, ERAOEERER L ORARIT
EZBBNETH D,

TRbBL, T2 EBRERRORER, EFEHEPAXORBCTE2RYRVENEEHT S
CEARELTINET, COLINEMAE, RFOMBTLUEAREOHEMNRNBEEREICL - TE
k3% (Table 3), L0bi} AR, BEOHAADEEFLOLS WAFORE L WEAHE S OB
TR1AEBFHIC2EOTRRAIREIEA S,

—F, A¥OEECREBZTEEROEELDIEL T20E, BERONHLN B ERT IHE
H3, Fig. 8 FRAFOHRTEID LARSADMNEL OBERICOVWTHNIEDTHEH, AAFD
ARARBAELMIRDE L > THIRBNEVEEIZS 2. WO ETHIRL, 22X FHOHEEARIE
MIT > T 578, REHOMEARELIVE, RF¥FOEEICEZ 2EBRLIL, L, £EELT
TNENE, Z20F0BLERBMTEL SOFEFOALENLY, AXOERIKE > T—EYRNTH 5,

UYFE, THAAVIE, 3/ 38, THHVEOKRKRECONTH, TUKTHIEBTHREL
ToERBIC BN T, BEEEATINEE 7 BICUHWETY, YIRS SICESEDT, 18K0 1976 4
7TRICUKRE S BERMEELRE L, BEREBLH . HRE Table 4 0kSic, v YFE, ThHAH
YOROBETRT A AH Y TOHERO0.7 EPPE OB ES - e =T/ FE, THHVETR,
W3 SRS 0. 66~0. 93 & HEHIE b - 72,

cozlid, VVFE, THALYIRTRUHEEMEL LIFFRIBMREART AERNSSD, W
FORBOEZNTAHPH, 3/ FRHIPKREMES P HWEFFFE L BREMES RS E2EKL
Tk de LichoT, ZOXIBNMREL 15 30VEEFERORAME L OBEROBMEERT S
CTEE-T, NMDBEERORESETFHT L EBTERILALD, Fo, COXHEKE Fig. 1
a~c &D5, FEERONMOMNEORIEZEMEULTEASZC LLTRETH S, AL, XNEROAE
ZXDED, 1~24H%F T AFHEE ICHEERD BB RITI E&iKit, TUNOKRIEBETEL
(Table 3), %7z, WIOHHLHEERAOEBERENTH 2 LERIRNWNLE INTHE, UL, 20
BATLERERN, 8 A, THOSERRORIRE, FEPLROEZZZUPTNOTTR, B8
FBRETHECERVIETHHE, COBPERNZNLANHEROFHR EROBERDEBEREE
ELEBEETVERNTAICECE-T, XDBERICEONELIKILE S,

(2) THMOHFE

W SO TXRBRELE, FTARSNBREREINTOE, Lrl, SR, BEH, B0k HE,
HEORERFOBNDD 5HAN L ORI KPR N TREN PN DTbN, 40 THE
ST A0, —3F, EFEEFHROTANL, fEEDOENEBCEHNL LD TNRTHLA, 5
A EAEN & OHEGER b MEWEPWBINTNS, UL, ChoDUBERRBEEAEHEEEDS
DT, MERICRKERERZITOE D DG BN 10D0MS

BEFARTRE, AFOEBCNEOEENESC LbTREN, T/, TX, BRBOEKRKE HE
ABELOMBEAICODVWTRF LcboRDHV LD, BRERETCLRERETHA S,

X, B{ROHFERL, TTRODPALAEBBNTB XL, HEKDID, BEROXRDEZED




HRHUT B0 2 TR, BR, 2200 IcBT2EBNME E28) (B3R

Table 5, M E Kic X 32 R ¥ OB B @ =

Damaged tree number by weed community (number/100m)

A Mm M K ¥  Treatment
BEORBRE
Degree of damage £ N K B O K B A K
Clear cutting | Belt cutting Non-cutting
$§ £ Heavy 0¢ 0) 12 ( 19.0) 44 ( 83,0)
% #% Light o(C 0) 6 ( 9.5 o 0 )
72 L No damage 60 (100, 0) 45 ( 21,5) 9 (17.0)
st Total 60 (100.0) 63 (100.0) 53 (100.0)

( ) : H4E Percntage

EREBEZORTERT HAFLOBEEZRFICRE LIS X TIHINETH S, THbDB, N0
BIEBOTIE, ¥EADR¥OERRRIZTERIINMD 217 B4 TRANK L AROEARLESD,
EEROBLERHBNLIIS, AZAFREALETIRELERT Y, 0ABFHOMKIL, HELER
ETHROOT, AFOMTEED 1/2 PLESEBAREL DNEHTONE, T0BROTH, KBRS
B,

LirL, BFTIAXEOLEFTRMREET 28B4, z*@&&ﬁﬁm&ofme,%&ﬁZEf
BHZERVIFTTHIIN,

—f,mmbmnbnmmﬁﬁumﬁz&ﬁﬁKTﬁﬁvﬂ,:i/¢ﬁ,7ﬁxﬁyvﬁ%¢®&?
BARENBLHT 5, COLBROMEYIL, £CLKHENECRLDT, TURESTOATHEX
N3 EAFORTER,, A7) OHENNE, ORI G UKo BOMSOELE
¥, Table 5 {3, FXIFEHER (CRFD kBT, HBRADTNTOXFIDNTIE, ¥EAOE
VBRIV E S THERRBARZ SOZ REORIMN, HEORE, BEVOBERESH» CHERE,
&, BIXHLESECTRLIELEDTH 2,

Table 5 LW B2 & S K FHESOERBDRNIBERENRE LTV, 20X ICKER
DH T VREEHESECT I TEL, AFOHBTOBBNEBEEED & B 39,

ZOBOHTII TN, BRIMEEOENLEELZS>ZTEENERERED, Rakcgitshignidn
BILWEETH 5,

i, HEROFLER, AFOBROER (HhD) FELPTVY, 4, HBAN/NEROBRRERMLED
BRITEBATRTONS Z EMBBNO® 38, NERTRMOBOIZERERELE S, BEEMERET S
fpicid, BEMICERIHEEHREOER, BERLEAADC ETHEY, HANTFAGLET
555, mb,Tﬂﬁﬁﬁ&ﬁmﬂb&@%%%iﬂmwﬁﬁb*%mu %%wﬂéﬁb,bfﬂ—
Bisd bt Edy, cmagmm%bA&annbmwnuuamw

(3) TM,Rﬁm<bszb&UﬂTmﬁm

TN, BRROEIHE LK T ORI, BERADERREBICL ORRINCEEIN TN, Hind
DELMBIC BT, ABEOERBELE LTHEEED, TN, BREAXOBRKIC BpTo
it,ﬁ@%%ﬂuﬂbrﬁ*wéﬁﬁﬁm§< AFOLEBENERNR L, BHBVEA
DBEP-12THS

&AW, TEIBMMEMOEINC & » TREMKIZ E TRIRAES, HBRHOHL ST L HERACHE

f»u)amu)
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160: a b
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a; 27/ %, Machilus thunbergii, b; a2 35%%, Callicarpa dichotoma, c; ==/ %, Styrex
japonica, d; I A%, Cornus controversa, e: 77 #Y, Quercus glauca, f and g; T X4,
Euscaphis japonica,h ; % 7 i, Stachyurus paecox,i; 4 ¥ a7, Zanthoxylum schinifolium,
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Stem growth pattern of trees and shrub after the final weeding,

i3 Y av 7, Clethra barbinervis, k ; 4 X% a v, Zanthoxylum schinifolium, 1, 5 Z¥
v a v, Zanthoxylum ailanthoides, m ; % 3, Ilicium religiosum, n; % Hh %, Eurya japo-
nica, o; 7 a4, Symplocos prunifolia, p; %= 3 2%, Ilex micrococca, q; V754, Cas-
tanopsis cuspidata, e ; TAALE, Weeding point
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WAV &, FUHHPHEOEBFENE B> TE i LR EM DL, HME TOEHIE X3 EMIC
H5,

EESBEEARL LTI - 725 { ORKEYZ DT, BRADAOARL DO TOBMANER EXD
BRI LOBRIE, THTYROMED, SREICEETIRERCOVWTHLEY 88, i, HVv L VKRS
COBRBEERVNTIBLIPHL O ULLHEL TS, chbitksd s, BRERRIBARY, THaTYIRES
FARICERICE - TETT A8, BEARIZS 2 EMEEE TR LA EELSED 5N,

HERNREORERT INEH-7h, Photo. 1, 2iIRLEEIIE, AFORBETHOLITEREINT
WA TN T 3 A HE B Y B 2 FLADFEAREHBIEN LR, BRERRZVOTIhS
MY B ot (Fig. 9), £7:, Fig. 10 RARES IUBEEHEENICBY 3 A ¥ HEREHE 3,000 &
XOTXHT % IEED REAREOMBEEIHNTH 5, WX E S8E 1.5m LI EOHEEARH 50
%LEbdD, AFOMEICL-TR PBOVARICEEEZT IS, COLIICHEFEADMRERDR
WOT, MEBETIE1EEOREDR, HELALAFORENRATEL 3~ 4 ETHURERETIC
EDZINM,

BEAR, F7, YHEHKE - TEBTAMPEERSRELY, AFOLEFOR Bo B, Bs Ho
18T, OPEEORNR=SFERF SR, vUEH, s vl FORBELEBT IO, C0k>
KHHOFEANID, A EP BHOHMASHLEEFNVIEGRELNS XD ICHERIHICENNIC TS 48
By,

—F, AEOEENPPRREL ZHREO Bo(d) B, Bc MR YOI BcENTR, TAXVE, =
JFHOAXEMNE , CHRLDBELIE A RFERPY Y FHOBRBAMBRET 2 &850, T
NS OMHTIERAORBOIICIHEROZEORMLFES TR, L LARBORLTAIE N,

LdL, BEROERILONTHHEL, FiiP G, G HOMEARKOMASHOEET VLS b
wmEIhzkoie, TUSTbhEIhE, £hITHRELTORFIR, HEMORN 5 EEMICEES
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#EX 2 Height class (m)
Fig. 10. TA#&T#% 3 EBOERFKOMESOHES
Distribution of weed height after three years since final weeding
A; f7i¥, Yanase, B; 5%, Shukumo
, ZAFOLE B B M i) 2 FERE, Average growth height of Sugi in good site,

— — — —, Z¥OLEFERBMI BT 5 FEE, Average growth height of Sugi in bad site
(8 year old) (844:)
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H, DVIZIRFEREH RT3, COXIUHKMTOTNE, RAXOHEBRPPLEBOEAIZRET
KHOHBELIZDZY, COBAREETHNRAELNTSS D,

THl, BREDC D hELOVERREEABEOMASADOEEF VLTS 5, ¥XZ0OEEN
BHERTONTHEN, L, FERORBRIEBICERT 2 L3, ERLAFEOTHOH
B, BHW, BHOL 022 +4F: T3 EKMTOENLOTiEL2ERBATHEHE, LD
b LT ETURBROME, BEADDORFOLERICRIZTIXOHELBBICH T RME L i2H
BEREFNICE > TFNFEERHT 2HAKSELND D,

ZAEOMENELBY, BEARKLIONEHE LS E, FNETHELL - THAD2HO%
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Fundamental Studies on Release Cutting in Forest Plantation (II)
Relationship between planted trees and weed community in
young prantation of Sugi——Theoretical analysis

and its practical consideration
Takeo Tanmmoro®

Summary

Structure and floristic composition of weed community, life form, light condition, growth
of planted Sugi, and the interspecific competition between natural vegetation and planted Sugi
have been studied from the viewpoint of dry matter production. These studies clarified that
the growth of planted Sugi was strongly affected by shading of weed and these results agreed
well with the artificial shading experiments.

In this study, the relationship between growth of planted Sugi and weed community was
expanded to the model analysis and the analysis was applied to biological practices of weeding.

The model was constructed based on heights of weed community and planted Sugi, cumu-
lative leaves weight from the top to bottom of Sugi crown, relative light intensity in the
community, and growth rate of planted Sugi. These parameters were determined previously
as shown in Fig. 1-a to c. ) ‘

Fig. 1-a to c represent the relationship among height growth of planted Sugi, relative
light intensity with 70, 50, 20 and 10% in the weed community and cumulative leaves weight
with 200, 300, 500, 800 and 1,000g. Using this relationship, light condition on the crown surface
of planted Sugi at various heights was predicted easily as follows.

(1) Height from ground level having cumulative leaves weight of 300 g of Sugi with 20m
total height will be determined as 98cm (B’) by drawing a perpendicular from A’ on the
Sugi height line. The relative height to weed community height nearly 65%; 98cm devided
by 1.5m. The relative light intensity of planted Sugi crown surface was predicted from the
crogs point C in the figure as about 50%.

(2) The weed community structure models based on the relative light intensity were
shown in Figures 4 and 5. The community of a-type consists mainly of dense broad-leaved
trees, b-type consists of Miscanthus sinensis mixed with broad-leaved trees or herb and c-type
consists mainly of M, sinensis. The communities of d, e and f-type consist of dense broad-
leaved trees, but the heights of weed communities to the height of Sugi are 3/4, 1/2 and 1/4,
respectively.

(3) The growth rate of planted Sugi with weeds to that without weeds was calculated
based on the following six assumption.

1) The shape of crown is conical.

2) The growing season is from April to November and the monthly growth rate during
growing season is constant.

3) The growth rate under various relative light intensities is determined from Fig. 3.
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4) The distribution of leaves in the crown is homogeneous.

5) Crown is divided into four layers with the same amount of leaves in each layer.

6) The relative light intensity in the layer is constant.

Using these assumptions, the growth rate was estimated using following steps.

First step; the relative light intensity at relative height of planted Sugi to weed com-
munity height is estimated from Fig. 4. Second step; relative dry weight in each layer to
open growth is estimated from Fig. 3. Final step; the growth rate in each layer is summed
up. Results shown in Table 2 were derived from hypothetic community with the same height
of weed community and planted Sugi. However, the relationship between weed community
and planted Sugi is more complex. The model was expanded to the actual weeding and in-
terspecific competition using the weed community types and growth rate of planted Sugi. The
weed community was divided into 4 types as shown in Fig. 6. The growth rate of planted
Sugi was calculated as follows :

Y =@1x1+ GaXg+ BaXg+ QuXg 0000 ereseeeseereeeciaienn (1)
where Y is growth rate of planted Sugi, and x; is growing months under each weed com-
munity type as shown in Fig. 7, and @; is monthly growth rate of planted Sugi cited in
Table 2.

The combination of each weed community will vary seasonally as shown in Table 3. In
the cases of A and B type, the growth rate of planted Sugi is remarkably low, and the results
suggest that weeding will be needed twice a year. In other types, the growth rate of Sugi
varied from case to case. Weeding will not be needed in the case of D-Ds, E-Ey 3, F-F;3 and
G-Gs, 4.

The relationship between planted Sugi and weed community is more complex especially
in humid and moderate climate regions in Japan. In these regions, the effective systematic
weeding has been required and ecological analysis in this study will be useful for establishing

the practical weeding.
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Photo 1. R ADXIRLH]
Condition before cutting in the Sugi
plantation.

Photo 2. X| W

Condition after cutting in the Sugi
plantation.




