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Abstract

Seedlings of Cinnamomum camphora L. were experimentally grown under different levels of
light intensity including lower intensity below the compensation point, and their growth were pursued
with time. The relationship between mean leaf area () and relative illuminance (f) was shown by the
similar equation to the relationship between mean plant weight (w) and relative illuminance (f). The
response curves of relative growth rate (RGR), net assimilation rate (NAR) and leaf area ratio (LAR)
to common logarithm of relative illuminance were derived from the equations for u -f relation and
w - frelation. The obtained curves approximately showed the change of experimental values of RGR,
NAR and LAR to common logarithm of relative illuminance. The results are different from that
of BLACKMAN & WILSON (1951b). The response of NAR or LAR to common logarithm of relative
illuminance was not shown by a linear line. Until the sixth harvesting, the curve of NAR to common
logarithm of relative illuminance showed a sigmoid curve, and LAR showed an optimum curve with

a maximum value of LAR .
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HHELIBROFELEPENZTH VIO S ETHETE 20w ) HEIZ, MWHEOER
RHEMROEHFOMELEZ L L EIIRDIDAETHLLEEZOND, Z0L ZITHEIIR S DI,
HOEZ LHYWOREDOHBRTH S, KOOI LHPWOBEDHBRIZOVTOMEEL LTI,
Blackman 5 12 & % —# O df Y %% (BLACKMAN & WiLsoN 1951a, 1951b; BLACKMAN & BLACK,
1959) H3& < BN TW 5. BLACKMAN & WILLsoN (1951b) 1%, ¥~ 7 V) Helianthus annuus % 1%
Lo &g 2 BMOFARY 2 HEHZ 4 260 RS 0 b & TR EBZ 1TV, NAR, LARB XU
RGRE GO Z DB OBBRIIOVTERLEZIT> Tnd, HHIEENED LIZ, RGRAEKIZA
5D E, RGRB XL UNARVETIZ2 5 DM E, LARPEDIZR 5 HOME, NARB X O
LARDHIR FRE OB T A2 HBE LT 5 2 L2 X o T, WD HW7ZOMEMEDENIC
DWTHRFLTWS, E512, BLACKMAN & BLack (1959) 13 F N TOMIE L b 55052 &
DIFEEREAT, ZNETOMBOFRETE21T> Tnb, TOME, NAR, LARB L U'RGRE
DR & O O BFRIZBLACKMAN & WILLsON (1951b) 12X o TENRL L ZZBRICL > T FLDHEK
BHNWZLERWELTWS, L2Leds, ERUb 2 N 2ER i 7> T,

BLACKMAN & WiLLsoN (1951b) D ERALIX, NAR, LARB X U'RGR & iR E DM O BZRD S
EHED LD bDTHBH5, B - B (1960) 130DIRE L PHEAEESL L ULOMmS & EwH
BOMBRIFCTN L BIBER OB BN TEESLZ L% D &1Z, NAR, LARB X U'RGR & EDHR S
ORI OBBREEBENT WS, ZOFEE, BLACKMAN & WILLsON (1951b) AL L 7-BE4R1%, Wi
BEONDH S DFPHDORE D ZRELIUTT ERVE LTV,

MW OWBEEIZOWTOME OB IEEIHRAETILLOMEBTICL > TITDRL TS
(LEISHMAN & WESTOBY 1994; GRUBB et al. 1996; SAVERIMUTTU & WESTOBY 1996; HIROKT & IcHINO 1998;
WaLTERS & RErcu 2000a, 2000b)o LA L&A 5, IRIEWHRELGEDO D L THAEZORELE
W22 LILo THEMOBIT 21T T HIZIZLE A LRV, F72, MY ORERITICE
VT, BLACKMAN 5 AV 72RGR, NARB X ULARDftiZ# kw5 Z L 3BAETH KN TH %
(LAMBERS et al. 1998) 4%, ChoDfEfi4 DERERE DI ED L 5 L BERBEE D %%
I L7280, & A E RV,

SueHirRo (2007) &, 27 A/ F Cinnamomum camphora % ¥ FHZEHE LT OV OB X %
BOREBREREZT, BOMRS L FHEEEORRIIONVT, THFE TEITRE > 2R
WYIEDZ EZWIONMI LTz $72, ZOMRED LI, KOMRS ERGROMIREEE, £Ih
5, fEAEEEONHE R OWEEIT-> TV 5,

EHIT, oM EERHOMOBMRS A ENETE L, Ths0X2 5, NARB XU
LARE DM S OB OMHRE LT, ThFTlidigo BRSSP N L RS 5. L LIS,
BLACKMAN & WILLsoN (1951b) D FEEREB L OV - FEARE (1960) AMKM L -Ff S (1958) o~
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7 3 Hibiscus Moscheutos % b H W72 FEEIL, MHMNBEEI0% 22 52 E0MEDH & TLIFE
BE{fToTELT, SHIHVEOL L TOMBRBED LI IRINIIHIRDLNZ LA
Thbo

G, oS LEREELY ERLL, TCICHRE Lo mE L EAREDORELR (Suraro
2007) L #AEDHHET, BLACKMAN & WILsON (1951b) D27 & o 7= Mt DT 2 17\, 1%
LOFER L DOWBRE 21T > 720 BRI X OWNE O FELRI1L19994F D 54610 H AR AETEF 5 KA
(fAA) CHEEFEFE L7z CRIE, 1999).

MR ERE

HARILIER O 7 A ) % Cinnamomum camphora L. (7 A 7 ¥Ft) ZFEEBRICH W2 MEOZ X/
FOMFIIFNEERTEI OFNREFFFATMNIER SN2 2 F0 51995411 16H
IZEREE L7z SFEBRIEENNRERTTE RN OF)RFHE FREWIFEET /Y (efEs4°20.3, ]
#134°01.7, FEE30m) TAiTo7z M3 m, ®ATE15m, HI15mDOY =— VHE L 7-8k%
A THOWAZH A, TNIELROE) 2HBORBOEGH ZMAGHLETEH Y, 7EED
FHX (P1~P7) #HELZ, BEAE3Ocm, H#S24cm, HFEI0Y v M VOFEBE X ARSI
WK—ERORROHM AR VN, SHICHMELZSZWEL LM OERTLERELET @ 112
BAEL, 30g OEMUEAZEE MagAmp K) ZMATRELZZHLZVWRZH0E2FIE02D
WCHE L7, #HIZ19954E12H13H 2 H15HIZ 2T THT o 720 HEAKREKD 7 SFTICERIRRIC 2 2/
FOMT % 3NTOWE, B LHEI 1L ARICHETIVWz. 19954E12H16H B X T 12H20H 12,
7 A X OREFZAHE L 722245k OREAR$EE, 328630 7T OO IX NI T ¥ & AITELHE L 72,
19964 4 H30H, 6 H27H, 8 H30H, 10H30H® 4 M, TN ENONEMEX AT, 32415 DO
REAZWEL, 2H M OMMNRE 2T T LI LIE-T, FWEHTONRUEKX T LD
MM BEDOTFHEEZ S D7 AROUEMETFET S L, ERENOBUEARX O IR E DT
1%, 100% (P 1), 55.3%£3.6% (P 2), 17.9+21% (P 3), 921%0.95% (P 4), 2.94+0.69%
(P5), 212%x040% (P 6), 059+0.04% (P 7) TdH-o7zo IWHEIZI996EIZIZ6H15H L D 4
HEEcem (6 H1I5H, 7 H13H, 8 H10H, 9H 7H, 10H5H, 11H 2 H), 19974121k
4 A12H XY 4 BEECc3m (4 A12H, 5 A10H, 6 A7H) 1To7. ZNEhOH#HZ
EATHEARSGK 38k5> (RFEFEIT L A REER - BT R IUX2VEER) o T2 L7z, hiy %
TRV ENSIOML, Motz Xiko720%, EENIC, WEBERE EoMKE FEmk
ZUELDL, W ZE - FE BT THEIIHT, 30CTHMsEL, ThZPhowhiEss
WoE L7z PDHERRICHEE L2 - BRI L ICE Lo TERERZNEL, BMOESIZG
U CTRABI DR - BEEIHBIRL S L7z
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JFX T L D7 R/ F OFHMEARZERFE O NE(L 2 Fig. WIANHZ 77 TLD L7z, F
WEAETRRE O B 72 o TUIAETRAME O MR ZE TR O IR O A TR 2 8T b
oo MiMBEIZEO R o7, EAHBOHEMIE dm® TH B, P 6 &P 71200 TIZAEBMEDAD
TEAREEREOFPEIEB WM TLD L7 (P 6 BLXUP 7). 3 14EHITIZAHRE 0.59% @ P
TORTHEEPASN, 1HH (199646 H15H) 2256 MHE (19964115 2 H) F TONFER
DEERIL, FhZFh, 100%, 99.5%, 78.9%. 55.7%., 454%, 265%THh -7z, 6HH & 7 M
H (19974E4012H) ®&HW72D19974E 2 A18HIZP 7 T T X CTOMKDIET L7z J3F 24EH
IZIEP6THIEDRON, 7THIH2S9ME (199746 A7 H) T CoOI#ROAKEZ, £
nZEN, 75.3%, 65.0%, 488% Tdh -7z

AR E0.59% D P 7 OFHMAETRIE 1 mEAS 21 HE (1996487 A13H) OIHER 0 H
WETHIIML, 3MHE (199648 A10H) TRR@MA L, 4mHE (199649 A7 H) TR
L7225, Z0#HBA L7z P7TIEP 7 04KRBAOETFIL4EE F TN sHmEO N
7S, FEDOHBD LRI L,

FNLIVHLWP 1 ~P6TIlE, 4MWHF T EHEMAEDRE, (2ITREBEEIHEML 7
2%, 5MH (19964F10H 5 H) (Zid#masEer e 2, 6 AEITVWTIOBUEX T bTH
WA L7,

10 ¢
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Fig. 1. Time trends of mean leaf area for each level of relative illuminance (P1-P7). Broken
lines indicate mean leaf area of surviors in P6 and P7.
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BB 2EHORME 2L 7 HHOWHER F CIlXIINBROBATHEDORBL RSN, P
6 CRAFHORTD/0 6 M H L) PHEEETFI»WIL, P2 TR LA, Zhll
ALONCALBLX TIIMM L7z P 1 Cld 7 B HOFHERFIL 6.86 dni L ;xR TH - 7225, 8H
(19974£ 5 HI10H), 9WH &EWA L7z ZOMOP 1 Tld, #HBRMAIC X 2 EmRBNEL Y IH
WEOHEEICL DMV BEDNSL D o720 P 4 Tid 8 Ml H CHICFHMAERBOMMAZ L, 9NH
TIERRWA Lo ZNPACIZ8EHE, 9MH &ML 72,

A RRE & FIEREREDORR

IR & SEHMAERBOMBO S B, HELIHFEH (19964) O 1HHE»S 6 HH F TOIL
HEHOMELFg 2D (@) WKWK I7TLD Lz, MU, #3FE244EE (19974) o 7HH
PS5 9EH T TOMEEFig 2D (b) KL L. MXTHEEIZESE (daylight) 1 & L7-H
WETEL, BRI’ TR L, WHEH L Offfkd 72 ) OFHERRE (1) LHSEE ()
DOBRIZ72W LT, SueaRo (2007) TL® SN TV AHHIIRE & PHHEAEOBREFN L L9 %
KRADEREDHTIIODLZ ENTE,
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Fig. 2. Relationships between mean leaf area (u) and relative illuminance (£, full daylight=1)
for each harvesting in 1996 (a) and 1997 (b). The curves represent the relationships
calculated by fitting Equation(1).

_25_



R EA—

= — + B, 1)
u-Cy fm

ZZT, Ay, By, Cy, h 3INHEHZLIZELRZ2EHTH S, (1) RNOBEMEIL, o« OFEHHE
Rugps, (1) MICXDEMMEZRu L L72E &S, (ugps—tear) Suea DEFERDHRN
%5 L9, ThROLMMNBEENR/MIL S L)1, FEHREERDETREE IR, 1981) I2k-T
HHBT3IHETH LDz, AT EIZHTIED2 (1) RO Fig. 2 0%~ THRTLD
L7

EBREREP S 2 607z (1) ROBEEDS X YR RY) Offild Table 1 12 L0 L7ze PE
BREIEE (1990) X o TRIME Lz, WTFhoBaIAELREREIFR S (P<00D). F7-,
BB A, By, C,BEIU h, OFMMWZEILZ Fig. 312Ld L7z, 7THIHOIHED D A DA
AHANIKEL 2 20%2 1L, A BLXOB, OMEIZITIZEER & EHITHPI L. 4HHEEFTO
BAREMT, ZRAUBORDVIZERPTH o7 C,OMEIR6HH XTI ITEWVELZRT
25, THHUEEZEO LD )/NEnW A FADMHEICR 72, 6MH T TOEILITNEL, 1
mH, 2HH, 6MBELTNIITAFA, SHEHPSS5RBEETIEDOTNITIADMHEELE L -
720 hyDMHIFTHHE, 2HEKIEWEFRD 1 XD/AEL, 3EHEAS6MHEETI LI REL,
& & BIHEAITKRE LS R oTze P 7 OMERLSTRTASE LA 7HMEICIZ 1 D /AEL R
25, 8EH, 9HMHTIZHUTL LY KEL kot TN OBRBIEOREZE/LOBINIE, 7 H
HOARBR 2 AT IE, TPIEEREIC O W TR ORM 2L (SueHro, 2007) & [F U &
I e %R L7z

Table 1. The obtained values of coefficients in Equation (1) and the coefficients of
determinant (R?) . The units of v and f in Equation (1) were used dm? and
relative illuminance to full daylight (=1) , respectively.

Harvesting date A, B, C, hy R?
1 Jun.15,1996 0.667 6.18 —0.000290 0.679 0.8774
2 Jul.13,1996 0.470 1.87 —0.000120 0.700 0.8803
3 Aug.10,1996 0.125 0.439 0.0231 1.13 0.9944
4 Spt.7,1996 0.0170 0.182 0.0247 1.48 0.9932
5 Oct.5,1996 0.0103 0.146 0.0102 1.59 0.9933
6 Nov.2,1996 0.00810 0.221 —0.00204 1.69 0.9688
7 Apr.12,1997 0.0663 0.0735 -1.22 0.594 0.9268
8 May 15,1997 0.00470 0.143 -1.12 1.25 0.8891
9 Jun.7,1997 0.00531 0.118 -2.03 1.06 0.9782
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Fig. 3. Time trends of A, B, C, and h, in Equation(1). Broken lines are C,=0 for C, and
hy=1 for hy

RGR, NAR$H L ULAR & D5& & & DRk

BEZ 1 225 1, T TOHVZZOMF L REEE (RGR : relative growth rate) , #i[F{L#EE (NAR :
net assimilation rate) 3 X O"FERIFEIL (LAR : leaf area ratio) 1 ZRFBUCE > THEDDLIENTE DL
(BLACKMAN & WILLSON 1961a, 1961b) o

RGR = 1 aw - log wy —log wy )
w dt nh—n

NAR = L . aw - log us —log u; W2 3)
u dt Uy~ Uy n—t
u log wy —log w Us—u

LAR = —“— = g w2 g W1 % 2 Ul (4)
w Wo — Wy log us —log uy

CZTw BEPu 13HG 1, D, wo B I uy (ZWEL 15 128 5 FIHMEIKRE & P EmAG % %
To SBIZHRTHTH Do Wiiams (1946) 12X i, (3) RIZL > TNAR 25T 5729
WG] £ S HES) 1, T COMBNCEmAL (o) XEARE (w) ICHRALTHML 2, X
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ERBETE LS, FHEAKREL FHERREOMGRET Fig. 4 1KLL, RIKBEOP 72D
ZWTC, 5MHOPHEH F I FHERBITFHEAEIIZIZHALTHEML WS Z L25b)
%o 6\ HLEEZ ORI T oKX TOELN S, HXIEE 059 %0 P 7 Tl F MMk
LR O LBIBLRIL 4 M H F THERES L7z,

SUEHIRO (2007) THE XN X ) IR Z & O EAEE (w) EHNIEE (£) ORI
RATRT KD,

Mean leaf area (dm2)

0 2 4 6 8 10 12 14 16 18
Mean plant weight (g)

o
©

o
=Y

o
~

o
=N

Mean leaf area (dm2)
o

04
0.3
0.2 8-p5
—&-pe
0.1 —>—p7
0 .
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 04 0.45

Mean plant weight (g)

Fig. 4. Relationships between mean plant weight and mean leaf area for each level of relative
illuminance (P1-P7).
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= + B (5)

REAZEo (6) K& (1) KoMKz 2) ~ 4) KITHATSZLI2L 5T, RGR, NAR
BIXULAR & fOBREZHMEEICI D ELS 2R L, SHOEBRERLIY Z 5N (5)
A& (1) ROBBI M L7 RGR, NAR BX U LAR & fONEMEE OBRE, Iyl
WL FHEAEOFENM L hEHE (2) ~ @) RXITX->TEHHE L7 RGR, NAR BL U LARE
FOMEAE OBRE L BIZLO L7ZDN, Fig.5 THb. RGRE f O EIEOMERIE, $TI2
SUEHIRO (2007) 2L > TLHENZDHDEFMUETH S, HHIE RGR, =13 NAR, EAIZ LAR
OFEWMEIC & BEE, R 6) K& 1) XoBRL Y Bl L 728tR%2 "3, RGR B X
" NAR 12 458570 DfETLD L7ze SPHEAEDOHAIL g T, PR O HAIZdn®T,
BE T IR 1 4 A H BIPE C, RGR, NAR B & ' LARZ #15 L 72, F 7z, Fig. 5 Tli&, BLACKMAN &
WiLLsoN (1961b) (27 6T, Ao HEE ) O HEE L daylight 2100& LT, 2 OH X Edil
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Fig. 5a. Responses of RGR (g/g - 4weeks) , NAR (g/dm? - 4weeks) and LAR (dm?/g) to
common logarithm of relative illuminance (daylight=100) in 1996. The marks
represent the observed values directly. The curves represent the caluculated curves
obtained from Equations (1) and (5).
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Apr.12—May 10,1997 May 10—Jun.7,1997

RGR, NAR & LAR
RGR, NAR & LAR

Common logarithm of relative Common logarithm of relative illuminance
illuminance (daylight=100) (daylight=100)

Fig. 5b. Responses of RGR (g/g-4weeks) , NAR (g/dm’-4weeks) and LAR (dm®/g)
to common logarithm of relative illuminance (daylight=100) in 1997.
The marks represent the observed values directly. The curves represent
the caluculated curves obtained from Equations (1) and (5).

%L o7z Fig. 4 DFFERICEDLLT, OEMHOINEH F TOITRTOMMKE L L7z, Fig 5a 21t
1EHAS 6 HHOI#ER T TOMZRE, Fig.5biid7HH259EHFE TORMBEE LD L7,

FHEICE > TALNAAHMBICH T 2EAMEOH TIRT Y $HVEE (1990) ICLoTLOER
7l ETRET 572 0ICEHE L2 @B (R?) 1 Table 2 12 Lwd L7z SERBOIMEDE
LDV T VLG HERERIERETCZVWEEEZ LD Lz, 4HHA2L50H, 7ERHE”S9
FHEFTHORGR &, SHHAS 9EHEIZATTD NAR TREMEICE > TR SN2
EIEDOH T T VIZRL WD, ZRUATIIEBRMIIBELL —HLTwEEEZLND, VT
NOYE D NAR & LAR & f OB L CEMBIIZIE R S Rd o 7z,

BLACKMAN & WILLSON (1961b) DFEEE DK E ZEWIZ LAR OELTH S, 6 M HOIH#EH
T TOMRBETIE, MHUIRENDHZEED LOL AT, MMBESMITFT5E L BIZLAR I

Table 2. The coefficients of determinant (R®) for the response curve of
RGR, NAR and LAR to common logarithm of relative illuminance.
* 1 no significant.

Harvesting period RGR NAR LAR

Jun.15 - Jul.13,1996 0.9620 0.9725 0.9765
Jul.13 - Aug.10,1996 0.9854 0.9820 0.9832
Aug.10 - Sep.7,1996 0.8123 0.9046 0.9904
Sep.7 - Oct.5,1996 0.7087* 0.8346 0.9692
Oct.5 - Nov.2,1996 0.8594 0.8807 0.9721
Apr.12 - May 15,1997 0.4692* 0.7137 0.9692
May 15 - Jun.7,1997 —0.1544* 0.1922% 0.9172
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BN 525 HAHREDTOMBEIZZR S & LAR 2B L7ze $74bH LAR R KIST 5%
TREENAE L7z HFE 24RO 7THHPLUETIE, 20X 2BRER 51T, LAR HMIRED
BEFEEHITHmML 7.

RGR BL U NAR 34 HHOIHEH £ TIIHMREORVE ZATERICKE 2L L 5P,
ENUBEIAMSBEDOEVE ZATO/NS L ooz, FEMMHEICE > TEH L2 RGR 1P 2
(HHRFHEEE 55.3 %) 225 P4 (921 %) FTOMPATRAMEE & -7225, NI L ZEHHEMETIL,
ARBE2S5RBEE 7HHEDS 8EH TIX, RGROWAMEIZA SN L0720

FDEEIZ WG DREDIFEE

BLACKMAN & WILLsON (1951b) ZWDRE VT AHMOEEOHEL2H bz 4 %
FIZOWTH EDTWDE, I TIE, (a) RGR ZRKIZT H2HMIEE (%), (b) LAR ZiAIZ
T A (%), (c) RGR BSE QI 2MHIE (%) (EAEEEOHIEL), (d) RGR O
BKME (g/g-4dweeks), (e) LAR Ot KM (dm%g) % Table 3 3 & UF Fig. 6 12 L L7z, LAR (2D
WTO24EHD (b) BLY (e) DOfildx SN2 72D T Fig. 6 TIEEME L7z, Fig. 6 OAflilZ
1EHOY Y 7Y Y THPLZENZENOY YTV TOFBHECOHBKTELZ, WINOfE
b (D) XBLY” 6 RXoieE 2 XBI® @) XELDVBMEEEICE > THERHTF 3
Hi ¥ Tb & B72o BLACKMAN & WiLLsoN (1951b) (X LAR 283t 7-0¥aic i b L IE SIS
MXTHEEE (20 & RGR ¥ 1 & %) % extinction point & LTdH LDTWAED, SOOI
RPOIEZED L) Rz 5NG o7,

RGR DKM SN ah o M 2 BT 5 L, RGR i KICT AMMIHED, LAR 2
RICTH2MHHREDS 1 HELS 2HMEOMTRARERD, KH272212oN0THA L7z, RGR
AL R 5 HE ML, AHEINZELEZT 200, FEfE & DI EAT2EzA S,
RGR OFAMIZMER & & 12D U720 LAR OB KMIZ IR EAL Y D o 720

Table 3. The values of (a) optimum relative illuminance for maximum RGR, (b) optimum
relative illuminance for maximum LAR, (c) light compensation point obtained from
RGR - relative illuminance relationship, (d) maximum RGR and (e) maximum LAR
obtained in this experiment.

Harvesting period (a) (b) (c) (d) (e)
Dimension (%) (%) (%) (g/g-4weeks) (dm% 2)
Jun.15 - Jul.13,1996 63.6 513 0.35 1.30 261
Jul.13 - Aug.10,1996 56.2 3.24 1.11 1.30 2.45
Aug.10 - Sep.7,1996 35.5 2.94 0.69 1.11 2.50
Sep.7 - Oct.5,1996 - 2.88 1.71 - 2.66
Oct5-Novzl99% 183 220 ¢ oMy 226
Apr.12 - May 15,1997 - - 2.29
May 15 - Jun.7,1997 5.05 - 2.06 0.195
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Fig. 6. Time trends of (a) optimum relative illuminance (%) for maximum RGR, (b)
optimum relative illuminance (%) for maximum LAR, (c) light compensation point
(%) obtained from RGR - relative illuminance relationship, (d) maximum RGR (g/
g-4weeks) and (e) maximum LAR (dm®/g).

£ =
BLACKMAN & WiLsoN (1951b) (X, ¥~ 7Y Helianthus annuus 1% U & 3 2 $HE o FLAKE Y
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B (f) DHWIZEZKAD &) RS —IIIK Y 2o & LT b,
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NAR = a log;gf + b (8)

LAR = ¢ — dlogyf (9)

a~dliIVTNLEBREEI»PSRKDOOSNBIEDEH TH S, RGR=NARXLARTH 5% 7 5,
RGR M REOERIZ, B), (9) ROBBRLI VKA DLHIIZETZ EHEKL,

RGR = —ad(logyyf)? + (ac—bd) (logjo f) + be (10)

b, RGRIZHIIEE O BMEICH LT EISMOBMPWHTRENDLZ LD TE, RGR %
WARIZT A IBEDSFET B 125, SRIOEBRMERIZE T, A REO N HfE L
NAR & %\ 3 LAR OBFRIE, 3 CTICMHER - Bk (1960) I & > TSN TWwE D ERTL, )
XdHdvix (9 KTREND L) BEBRERE TR O 0o 72, FEMMESMAEICILE L T
U, I FFREEENZEEIHRF SN TS 4R HOIN#R F TIZB L TwAIE, NAR (A
BEOMEAEIC 2V LT, STFROMMER LR 5L, LAR GEAXFRO U #E i % i
o FDLIBENIIHEDLST, HHREON ML RGR OMIZIE RGR &R KIZT 5 IR
FENTEAET DA, MEOBRIE LISMOBIMTRINS LIEE ARV,

SROEBRHERIIBONTREHNZZL1E, 6HBONEH T TOHKEIIBNT, 131F2%
5 5 % DHIBEDHHPAIT LAR R KICR 722 THbH, T L D HMBEIMET T IE,
LAR KT 45, LAR 2MRBE T T 95 Z L 139 TIZBLACKMAN & Brack (1959) I2BWTH
B SN TwAb, LAR I specific leaf area (SLA) & leaf mass ratio (LMR) DFETET I & H3 %
% (LAMBERS et al. 1998) . fKIRET?D LAR O F ORK Z a3 5 72012, HRE LS SLA ©
MR, B X UHAEEE S LMR OBER% Fig. 7 IR L7z SLA B X U LMA OFHEIX LAR D7
WZoWTH (4) KB BT, FINEHOD WO R MEEFE L. SLAE1REE»S
2HHZOZIFIE, MNBEOKTELLICKRELL RAEINIEONG, ThbH, K< &
BEENRHEL B EEELTWVS, ZIUZZWVLT, LMR 33 58 OMI IR $ TIIAHN IR
FEOMT & & HITHR IS 225, ZNLLT OMMIRE CILSEICBI 35, 250, Wik%k
BKRECREZOLDODEEN IR LD LERLTEY, DI LIS, LAR 25T 5 HK
ThhbEwz b,

7HEIHOIHEZ T2, UKW P 7 (FHXFIREE 059%) TEFT % LAR O/ S WK T
THIFE L7z 7THHUKETS, P5X)P6TLMR 2VhEHN 57285, SLA BSKEL 5 B7-0,
KIBEXTHD LAR O TIIR SN0 o72 LAR 2R KICTAHNEEZ1IMELS 2B HE®
HWIETH513 % Tho7zh, FEEDB 212N THAL, SHELS6BEDHNET 220% &
W/NC T 572 (Fig. 6)o P 6 OHIGIREA 212% TH B Z e 5HW§T5 &, LAR Z2WAICT 5
IR X D GRS TR 7 A X OFAZIRMMAER T L ETavwdotBbh
%o

LAR ZHKICT HMXIREE, 41 mE & 2HHOMTRESIKTI %, 1HHE 2EHD
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Fig. 7. Relationship between (a) SLA (specific leaf area) and relative illuminance, and (b)
LMR (leaf mass ratio) and relative illuminance for each harvesting.

HTiE, SLAICBVWTHERBEXTORTARSNS L, LMR FMLOREIZ 52 &%
BWHIREX 2SI TT 5, ZORKFELTEZLNALDIE, SueHro (2007) THELZ XD
12, RREXIZERFESBENAIENICHLIEICEAbDEEZONS, FICHE1IBBEIZZEFL
ZE0 N T, BRERTRASENBELTVARWHEEZ 2 L2720 THhr L 5N 5,
RGR ZIxKIZT HHIREEIREH & & DI T 35, THIEZ X FOFAZ DL ZWITKIE
FICHEIE L TWoTWwEI 2R LTWLEILDEEZLNSL, LM LAEDS, 40 HOPHELIE
@ RGR IZHHI I L BELIZA % L, BRI E R HICE > THE Y, RGR Z KT B
HEIZZNIEIERERERYED S LI ICIEEZ R 4B HLUAIO RGR % R KIZT %M HREE
ZOWTHHELTHB, LHHENPS 2HEICHITTD RGR DAL LT 1.3 g/g-dweeks, Z D
& EDOMAIREEIL 63.6 %A 2 H L7z (Table 2) %%, fRfEL D RGR 25D F 0 1 %R 5 % Hxf
TR, 46 %L 92 BEitHEING, BLZ2MHEOMHREDOHPTH S, RGR ODEWHED/NT
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VFEEz ML, RGR ZHKICTHHMREDMHEEDO b DIEBB L ORI LOBEREF:%
WHDEEZOLNDL, LALENS, EHW RGR BNERTLHMNBEOHPENIL N L, D
BEDLOWZ S 251, HEZEEVPTHETHLILERLTVDLEVR D,

BEELZOIUHIE N TH 5. RGR IR KITT B MM IREE & 1Z IS RGR A€ T & 72 2 A HE
B ObwiEM) & AEHAZET 2300, B EDICEL 2 AP RONS, ZOK
WE L TEEEMNICIIFE T2 0RBHIEFELTEEL TV S720, 7I ADNMEEAT
ABRVEIRBEMETHERAITIADOEEEZT AN, HMTOREHSEZHE L -OLIZIZFEER
BT ADNERPITAD L) BRETLEVWE TSI ADEREZITA R \W/2DTH S (SUEHIRO
2007) £EZHN5,

BLACKMAN & WILSON (1951b) | LAR 2S06D7- 0¥ Tl % EARE S NAMRE (Fo &
X RGR ¥t 7%5) % extinction point & LTH EDTWVBED, SHOERERILITZD X
I REIZZ SN h o7z, LAR B LU RGR OFFHEM &AM BEORMKRIE, (1) ABLT 6) X
DRI HRD TS, (1) XBI 6) XOEKRIE, Wb HSREOWMINIIY LT, P
WEAEERED 52 VI PFHREEEE—EO ERMEICESCZEE2RLTWS, 20720, (1) K
BIU 5) ROBEDSFE LZLARDS & URGR b MM IR O3 L T—ZDEISED &
Yoz b, RO X X OFEBERTIE, FHEAERRES L OFEEARE & AR
Eofix (1) XBIL 6) ROBEREY o724 B (1961) 25K+ > Impatiens
balsamina 2B W THWAELTWS X912, X ) EWHEXHE CEYEARERREB X O EmE
BT HRICE S % 51, BEWARIEE T BLackmaN & WiLson (1951b) ® >+ extinction
point 28% H bbb Lz,

COEBRTIE, 72 FOFELEZHEAE3Ocm, B 24cm, FREI0Y v MLORBEERAKICT
ROy A F%, 1995F12H 130 OFFEN S, 199746 H 7 HOWKI 7Y v 7T, End
DOTIIRHVEEREE L Twd, WL WP 1OH Y IV T, 7 A FEAIIHF1ERTH
BOKEL D, 199649 H7H (4MH) 1ICE3HE30ecmz i@z, 1005 HICIZEF 14 H T
DEEEN S Do 720 ZRICHWLT, 24T, ZFHUEERmMBUIMEML & d o 7o BIAE
EEIZBWTYH, RGR DI AEIZ4 BB OY 7Y v Z DA L, BFE2EETH, K
WKHETH 722 LiE, BMEDOEDPALREL WERKX TIREBRIZH VK E SOMAKTIZZE
TEHOBEIR 7 A FFEEIINES L, REOPHIIBI -Tnb 2z LdLTwb, 7
A FREARKIIARIZRBBMATH Y, WAL TRIFIE, £FLBRVWT, 20X %RGR
DIETIER LN WES I,

ZDEINTEZDEFHCRGR DR LML ABBEOY V7)) 7L TORRN, 7 A FH4
D RGR, LAR BX U NAR EMIXREDOEMRE LT B2 o MR THLLEEZON D,
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