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Fb =¥ % 2 v (Eustoma grandiflorum) (X, M7 A U W AAEMET LY » RUBOHY TH
v (Halevy-Kofranek, 1984 ; KXJII, 1987), HATIIEZEMIC 14FAMY & L THbRL TS,

2008 DMK ER L S BT E RS (BMOKES, 2017a) I2X 5 &, EEOFERE
TEETHICK TS braxk a voEEMEIL, K 132EMTHY, 270 93BEM, ~NTD
277 &M, =V ® 269 M, Z—F— a D26 EHBLIOHET VO 149 EHICKSH DT
b5, EFEE, REOFELREETSE S E LIEEZMEIZ DWW TIHEITHOIL TV,
EEOFKEEREB L ORI OV TH S & 2008 4278 466 ha, 11 1,140 FARTH V, 2016 4
437 ha, 1890 HATH D (EMKES, 2017h) Z &6, 2016 21T 5 EIFE AL
LTWD b0 EHEFFIND. 2008 FITBWTEI Y L OEF I FE I L O H i #& 1%, 16,840 ha
B ELVAT(E3,400 TATH 5 DIk LT, 2016 4E 12\ TiE, ZHE 4 14,590 ha (2008 4 L 86.6%)
P L3715 8100 I A ([A 79.9%) &k L7z, EHEHLEXOHARIZES VTS, 2008 4 & g L
T 2016 1%, F 27 M 155%, H—F—3 =3 A 35.1%, /XT3 26.0%F5 L OVET S 26.8%H
HUTED, PLaXHg U TIEHBAORN 04BIZEFEF->TWDE. Z0 X912, MlraXFkg ik
EAEICBITL2FERUVIEO—DTH Y, A EDRHERFENLTVWDIMHETHDL VR D.

FLaxsa v iEOAEZTCE FAOREE LT, WALV IEOHEM, FFICHEEEDHE
AT 6D, BEND O AR, 1997 FIT1X 4,220 K Toh o723, 2005 2% 1,271,780
AL 100 HAZ B Z, 2013 FIZIXEWE - & 18 210 AR DK 9.3%IZHH Y3 5 9,504,552 A& %
THMML TWD (EMOKEES, 2017b; RGP, 2017). 2014 4 LARE O A &3 L TR Y,
ZOEME LT, HZBROLH), BB TOMEEZOMINE X OEEIC L 2 B8R EORE (BT -
/NBF, 2001 ; B H 5, 2005 ; A D, 1993) RAEZ BN DH. 2016 FIZB WV THi A &L, 5,063,786

AKETHEDLTWDA, ENEEMOHAELE T 5 & REBR, BAR, @R XL R



<. b a XX g vy 0 EAE R, ENEROERZT TR, WAL EOEFERRIZD
WTHTHICHETOLEND D.

BEE M AIXF a vORAL, 11~4 JIZEFTLTWD (WESERT, 2017). RRHHZER
THIWRAEFEEZITO 12021, 7~10 ADOLBENEBHICEE AT HIOLERHSH. FlraXxa
TIZBWT, FETrOWKNOARE2XEMME COFTETOERERIL, =By MeEFET S
(&3 « KR, 1988 ; Harbaugh &, 1992 ; Ohkawa ©, 1991 ; &)1l 5, 2001). Z D AHERA 2R
X, SEMICESTA2ERICB T2 hraXXa vV IEAEEZREICL TWD. FHE, LS
BiZBIT 2 hraXda vAER, SRMOFTEZETZFRS/ERBFLTH ST,

Fraxx g B DO BEFELEAER RO LNLT T, MIRICEY ety ML ZHE % MW
THZETrEY MIESELIHMBLE (255, 1997 ; KJIIH, 1996 ; Ohkawa &, 1994 ;
Yrm, 1995), mEy MEAZEET 2RECEE T 50BEFEKGES (B - RIR, 1988 ; &
ZE - G2, 1996 ; /AR - AR, 1990) B INTE7Z. ZNOOHEIMNIE, BEFEAEELZAIRE L
ey, BT D7OIII R RMRESCHERESLETH LD, RERIZBWTIZEALEE
Mz inoie.

FLaXxa 2B W TR AHIREIERAE T, EE2RETLIZ NN TS (il
%, 1990 ; Ohkawa », 1993 ; Pergola &, 1992 ; &JI[ 5, 2001, 2002). hAaXF g oot v
FHEIZOW TR, MR AR RENWZ LR LNA TS (FRH S, 1994; 4 5, 2002) . 411 5 (2002)
X, mHEL (1994) (LB y MEOSEH A (85) ~E (38) B\ Tr®y MEAIZHES
na HIro’ BEXUrEy MEBIZEIND ‘DT o ZHWT, 10COREET3I5
A OWKFEF IR ERIR AL PR 21T 5 Z LI K D BT oRIFELZMAMmEI L, HoEMZOMmER
FOBREERETE I Z EazME L. £, ®EDL (2003) 1%, KEERPHEHMEIZI T 2

R U7z S fl g I IR L 72 96 Al - RV T, 10°C, WERRZRMFE T 35 A M WK



TR 24T 9 Z LI XD 87 dhfl - SRS 0% EDOFIMERAZ R LI Z L a®ELTWY
. WeoKFE PR AR IR AL B | L, R A B RS I RIR A AT O Z D, RARIZ e JE N
TR 21T O m B > ME OMERALPE & g U CH OBMEy k2 By & L7osit (PriE, 1995)
AT O MBEN RN, AEFEHE EORMVBONRESG THD O 212, MELAN—ZATREDOHE T
AARIBAEH ST L2 ENARETH L. 61, A EEICR--ThbrEy MeLIT W iLTE
ODBERNERL TWD (EHES, 1994 ; 25, 2002) Z &if, AEHBICBVWTeEy NEHOH
AL DG 2 S, e By MEOSG WIS L THEE & BITEITRER 2 R 03
bivd LA (BRI, 2002) ATV D WKFEFIREEEAEO2EN 2R ZMRLTND &
Ezod. RERIZBWTY, WoKEFREEEARZIEH LR ICE S T 21 o)
DAEEPERILR L2205 5.

LanL, AEpEBLG~OE KT f T, WK F-RERIERLHEZIT> Thb ety MRBFEAT
5, HBOWVITEBREDRBBEONLRVWEFARALLND K ICRo72. BB (1999) 1%, 103
snfEZ AT ML a5 9 7I2kFd 2 Mokl 1R EARIR AL B D 2 R & it L 72/ R, 90% LA Eod
BAERZ R L70IL 27 i Tod VD, WKHE TR RIRAE 2N EH TE 2 N REN TH D5 &)
HELTWD., @EH (2003) &&)II5 (1999) O#H&EIX, Koo M@ TN T LTV,
ZNHORRIERIITER AN (BB, FME). T &b, Wkl RE L H o 5
WHMEOBNEEBG Ty MEDBBETLIREATH D LITBE 2T V.

AW TIE, & D (2003) RIS (1999) O TRZLFMENELZERNZH LT L
LT, MaXxa vORERNRY D IEAEFENFTRE & 72 5 WK1 MR LB 215 H L 72 &R
HOBWHEMZEEL LY & Le, BEMICE, H1ETRE LSBT, ¥y MEORAR
2 il o~ O WK FE IR ARIR AL I X D A FMREDRIZOWTHMRIE L. RWT, F2Hilck

W, B/ (2002) 28 WK FEFImEARIR AL EIC L 5 A B IREDIR 2G5O EHEH L2 M



AEIZHSOWT, 14, MrafdFa vl TbiifbEnhTWs 7T 4 I 7iF~Du M %
HODICHRET L7z, 8 3EICH W T, AFEBLE TITHOI T 5 %05 O W /K FlE - 1 F KR AL B 5 15
AL, ABTENEFTLU VBRI E TR EEWH LN LI E L. B A4HITBWT,

A2 PE B U K HE - 1 B TR AL B A2 A IR R 20 O . U 72 BRICE MBS AN B2 L T 2 41 8
HHID T END, WK IR IR LR O ENETICRETEELZH LN L LY & L.
F2ETIE, MraXdxa VIZBWTHFOBAKNOARE 2 RAYE TCOFH T OEIREEIL,

2ty MEZFEET L0, 81 TIEBRKHEFREERIEAREZ OB H KR, F 28 TIEE
BIRA M aXda VOAFTBIOU Y HEBEIC KT TEEICONTHAE L. # 3 ETIT,

W KTl - BRI AL B O RN AFT B L OV B EIC RIETREBICOWTHREF L, s
T O WK TE A REIRIR A 21T o o2 R TE DA REMEIC OV THL NI L LY & L.
BB, FA4REIIBNWT, M aXxa voREEE, BREEFHLZE= 1T 2B IO
TAREREODBEEHNT A TITOATV DR, ZEMNOFIEMR MLaXxya U EEZ B

LCAL 2RI L2PASHERE T CORERER KOMREIC DWW THEE L7z,



F1E RKEFERERLEBRE L UVLESZE

fbaxx g BT, WK FEERIRAE T, &2 RETLIZERmbn TS (R
(1%, 1990 ; Ohkawa 5, 1993 ; Pergola &, 1992 ; &)1l 5, 2002). #)II5 (2002) 7% 10°C D
B35 HEOWKRE FREEIELEEZIT D Z &2 X0, B oRIFEZBRME L, 72 EME
OHER LU ARETE L 2 L 2ME LUK, SEMCES T 2FERICEW CaENIZE
MLooH 5. HEEBRYG~OEKPETH T, RKEFREEREBLHEZIT> Thbe Yy MR
BT D, BOLVTEBREDRPBEONRVEFARLLNLD L DITRoT.

ZORKE LT, BAKHE R EERIRLHE A EH TE 2 MEIXREN TH D Z &1ms (BI5,
1999) S TW5. —F T, fakb (2003) IE&EIEMICH 4 2k ERIZ B W T L 72 96
paflE « RFLF D 87 LA ¢ R RAKHEE IR IRIR LI LD 90%LL EDOBRERE R LI L&
WELTWD., MEOWMEICIE, BONOIBEBRHREN T EN TR, £ b ORERITIZEDN
ol (B, FME) Z &b, WK EEE QB O S E MO BN AEPEBLS To €
v MERBAETLRETH D LIFB 2T V.

Fva X g U OIEDAERER Y TIE, BRA R J71E CWROKTE IR E{RIR A 2 T e b TV D
£, BRBEICHWLHETR, REFTHLIHE0a—T 4 7T THIHE, H50VWIE7T 74
SVITHETTHLIGAVCELHEME T THL5E, FEOHEGIZAOE TR A Kz &L H 3 550
bAH LD, EMEEICEE Yy FABAETLIRERERO 1-25& LT, WAKRE I RIR AL A 5
gz itTbii T nZ EnExohnd.

ZZT, KBTI, RVWABTRENRZE D7D ORKEFEFEKELHEOEE R L L MNIC

LEo &L



F18 O€yY FMEOELGTLHREANDORKEFEFHERQNIE
FraFdFasvonty MEIZHONTIE, mERENREVWIERMOLENATVD (FEHSH,

1994 ; &5, 2002). A5 (1999, 2002) i, mHDL (1994) ([Ck2mBy MEDGEHA (59)
~E (R) IZBW T ey MERFHWESEIND MERE A O “HI 2o BIOMTHE
HB ‘T 0ot Tk, WKMEFEFEERELEAZIT) Z LI VBB X ORELZRETE S
ZemWE L, MoK IREEEABESEH CE2MEARENTHL Z EHME LTV, AR
L7k olz, &5 (2003) (ALK L 7= 96 Shfl - SR D 87 Shfl - SR A W /K F 1 I 1 (K I AL
HUZ XD 90%LL EOBMEREZ R LI LE2MELTED, MME THRANER->TND.

Z T, AEITEe Yy MEORR D IS 2 WK TR IR AR IR AL O 20 R & PR RREE L 7.

MEHES X 05k

5 (2002) (KL BHIEBICASE, By MEPROBOWMEEED ‘maa< ]’ ((KKR)
I TIN=T, e, EBEwRH) BLIOPREOn Yy MEAZRTMERC O A
TA)=" ((BR) v hxorx, BAE, ABNE) ZHWC., WX E LT, AR L RKE-R
TERIR LB D 2 K HEA RS, 1 RE M7V 128D 5 1 & Lat 60 fRA L5l L7z, WoKHE 1R 1HE
RIRAAEE, KEKICIRIE L hvaXxa U4 100CORE BEEM T CREMERT 35 A MiRE T
DHBEICEX 0T o7, RIBAPETHICHEREEM (X hr Iy 27 2350, (BR) "AHRRXy T AV
YY) AFELIZ 288 KB/ P L—~20044E7 26 HICHER L. UI7 AEENORY D E
DOIRETI0 HM B L7o%, AZEN 2 KR L% 8 A 25 HIZARBIZEM L 7o, Fkdl HiE1L,
FMBIOKHZ L BIZ10em &L, WTFhbikae 152800726 FEA & L, ik, A
ELTN:POs: K,O=1.0:0.86:0.86 (kg-a') Z#fifl L, BIEZ#EEIT>7-. BN LKES

LB NG, AREE (K-RD100V7SW, S+ Y =v 7 (¥)) % 10 BK-al 0% Tl 59



1.8 mITALE L, 16~21 Kk LU 3~BHFIC AT 2 18 FffH H K & L CAEM A 2004 4 10 H 8 H
7B FEBRAE T D 2005 43 A 31 HE TiTo72. AR, 2004 4E 10 A 14 A H ERE TE THER
RKIE2 15CZ Tl bR Wk 51T o7z,

ABFREICOVTE, EXOWTHOLOHR A S mm U EHELZBZMEH, £XIZ5 mm
LA LTHARF P RE TE LR 2R E 0, HAMLF 2R 4Ll Lo/NMEMRBTE L
ZRMER L L, TRERE2MER, FERBLOREKRE LT, EBRRTHICKT S ME, %

BIUOMEREZZHEE L.

® R

W K FE VR AR IR AL R & T 722 & B £ T B HIRAUR L, 22~26'C O #iH THER L, %) 23.7C
Thotz (5 1-11K). HEmXIRIL 27.0~38.0COHH CHBL L, V¥ 34.1CTho72.

HMERBIOHEERIL, ‘maa<zly’ BLY ‘74T R =" & HITHEAE L L
TR FE IR RIR AL ER I3 W T <, 5%/KYE TR FED BN, 1% /K UE T W /K F 1 I B (R AL
HOZERBZLNT (5 1-1R). iiERTIE, L RKHE - REERLHEOZHEEM DA LN
e, BERTEALNR o7, BERIE, MRS & IZEARE & ol U oK Fl 118 KR AL
HIZHB W TE <, 1%/K % T W /Kl 7 1 B IR AL BE O 288 3 L OV il & W /K 7 Ve AR IR AL B & oD

KHEERNAZ L.

%

e

BFETPOEEIL, Ohkawa © (1991) nutv v MEaEFHET D EWME L2 FHXIE 25°CLL L,
FIERRE 20CLLEL DV EWEETHB L2 200, A OHMERLY, ‘maa<w )’ T

1% 21.7%, ‘Fr AT A= TIE483% EEr-T (BL1KR). ‘Frr7AT7 2= Oi&E



RLHBELT ‘maavl )’ TBWTEN-72Z &1, &6 (2002) I2k2rEy MEDHHE
EXFFT LD TH o7z, Zhix L TRKFE R FRIRAB o= 1%, WamfEs $ 100% &
ol MAT, BERBIOBEMERIZOWTS, AL HEL THLNIE S, 1%KETE
AKIEF I EARIR LB O RN BT, ZORRN G, WK1 R LB T AL & S L
TEMBZEOME, BEBIORAERZKEICH LY, e By MEOBOWREIZOEHTE 5 Z

EEHMRAECTEX 7.
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IR UOKA TSR AT Ty Mk B 526 0D
HEE, REEB ORI ET B

a %27}@@%@{&‘1 :]: *—5%‘; %’5%%‘5 Fﬂﬂﬁf%ﬁ
" B (%) (%) (%)
noa<l)y 21.7 20 185
* 100 98.3 98.3
XL TF TR ) — - 483 433 38.3
+ 100 100 87.7
ST
R (A) * . 0
PKFE TR AR (B) o o
(A) x (B) “ < -

AR ZATORVE R Z -, ATl 6%+ ) TORT

YT = oA S, COTRLE D B ITICE D B L UM E N 1B L UB %K
WECHEANDD LR, nsiTA B AN RNIEERT
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F2H TISAIUIRBFAORKEFEREELEBDH

Fba g 07T, 2009 FEHNO OB A - —BNT T4 IV THETFZHRLTNS.
TIAI TR, BECABERBRREEMGICEBEWVWTHEERLEHYD, BT —RBHFELZET D
OFFATOF 4L (516, 20000 THY, O TOLEORELIZKGDODEZFTCAHAET T4
VY, MV arF 4 va =y IBRIORI AT IA I nECaEIND (LB, 2015).
XX (EED, 2013), AY L > YU (Masuda 5, 2005), =2 > (85K5, 1989) kB L)
ZHEA Chrr’ GBI, 2004) IZBWTT 74 I ZIC X AR FMREDREIBRESNL TS, L
ML, TIAIU70E, Ml A - —MA O ERRAEM LB, 2015) THLHZLnb, EDX
S IRMENITOA TN D NEARHTH S.

AEBRGIZEBWT, SIBRMICEE THER I I I V72l ESEaThbaty ME
DIETLHHEFRALND. MlaXxxa TR, BFRARKLEZEOERITIEE Yy MEZFHE
L, iERZETEED (B3 - KR, 1988 ; Harbaugh &, 1992 ; Ohkawa &, 1991 ; &)1 &,
2001) Z b, By MIEOLDOEHEAE (26, 1997 ; KJIIS, 1996 ; Ohkawa ©,
1994 ; #rH, 1995), n ¥y MELEEDOZ O OMEFELK G T E (B3 - RIK, 1988; &3 - &I,
1996 ; /INBR - ST, 1990) ZAT O MERH H. b3 FF 3 7T T KRR -1 18 K R LB X
e RET 5 (Rl 1990 ; Ohkawa o, 1993 ; Pergola &, 1992 ; &)1l 5 2002) = & /51
FEHIZBWTIAIERA SN 225 5. 7ITA IV THEFICBNWTHEMEZOMEROK T %)
T2, ZNUOORELEEZITONERNHD. LLERNRL, 774 I 7P ~DOWRK
Tl 1 AR AL B D WD TREMIIS R S U720 B A DAL 72 .

ANB (2002) 1%, WOKFEFIEEARIE AL BE OGRS E B L OWIFIC W TRE L, BERT
WK F IR AR AL 45 2 LI K 0 W o3 3 2 i) L, 10°C T 35 H A+ 5 Z & 1iZ

X0, TOROEFLHMERBIUORAERPRbEEL L 2WMELTWVD. O KETRHE

-11-



IR AL BE SR TR, BHFZ RO D72 DML & il B L ORMEREZ & D 5 72 ORI 2
FIFFCATD TV DA, £ OB SOV THBRRWVFERIA RSN TV D, & RIT, WK
TR ALEE A 35 H [ Tl 100% Th -7z DIkt LT, 49 A TiX 68.8%ITIEF L, EHMH
O W KM I AR AL B 1T AT ~ IS AITAE T D fTREME AR S TWwW b, T4 I 2703
IR CT1ThiLd Z & $ 2\ (Dursun-Ekinci, 2010 ; Masuda &, 2005 ; Masuda-Konishi, 1993) =
EInD, TIA4 IR T S 35 A OWKEE FIRERIRAEIE, %LU b RERITERNL
RWAEEMER D D EFRXbND.

ZIT, MaXxavnT T A I TRl ~OE) 722 WK FE TR IE AL A2 B 5 5
T 5720, 10°C ORI T D WK FE T I FERI AL B 572y, WPRPORFLH OME R

FOEMBOEFTICKTTHBELRHE L.

MEBEUVHE

ERITIE, LATFTERTA N ((BR) B 20ER) 2RV T4 I070%, FBEA—D
—MOIEALRE T T4 IV 7T L OEELERRE 7 2 FV T 2 KYE, WRoKFE 7 KR LB 1T 0
A, 7 Hf#M, 21 AW, 35 A, 49 HEB L U'63 HE D 6 Kk#EL L, Zh b alArdaEit 12
RUBR X & G 7o WK R - AR AL R A T RF D S R AT A X B0 KD A 72 L, F-HEREBA R
FHAIL L KAE Y720 50 Kiod 3 AE TH X 1650 k%, JEHL H OB OHifLBIHE S E 134 X 20 #E O K E
L, EMBEOEFTLIOCUVLTBEFAIT I EYSZD 20K 3 KETHX 60E Lz, %
ARFEFIREIRAEL, Bt (A hre Iy 7 2350, (BR) "A ARy 7 AT ¥ Ry) ZFRE
L7z 288 5XE/L b L—~$EFE L 72412, 10°C O B4k TR TR IR AR IR AL B/ T o> 2012 4% 8
HB8HETIZHIED A EZRET DL I21To72. Fio, WMok HImiEKEQHEK TR O IFRZ

AT D720, FRICKEKRKEZEETLAMET N 9em &y — VITHREL, BV b L— LAk

-12-



WIRIRALBR 2 T o 7c. WTALOMMBEX S 8 H 8 A5 9 H 6 HE THEIEHE 0% DMK A HE L
7RV OEDOREDIANETER L. 9H 6 HICHM T ELZHKM EEMED 10 cm & LT,

i 2 & 22T 7 4 Rl A CRRMEES y RICER L7z, MEfEik, &L LTN:POs: K:O=1.0:
0.86 : 0.86 (kg-a') ZHEfH L7-. |EHIX, AEEE (K-RD100V75W, X+ YV =v7 ()) % 10
Bk - at OB L Tk B 18 mICELE L, 17~22 Ffds KOV 2~8 fI2 20 KMl A R l2 72 5 L 9 5T
L, 10 H8 ML FEBRKTOEFEIHILHBETHERITo7. ML, 10 A 29 H)OEHBRKE T £
T, RIEKIE? 10CE TEISRWE 9 IT1To 7.

FIERIL, 9om vy — U CERIELAHE L7 IO W CRIRBMST (Co1l, AV 2 (¥R))
Z VT, WOoKFE IR AR AL BRAS T IRF ISR 2 0 F8AR L 72 RRB 2 83 (Vhvil, 1991) & LT
BH L., Zok, B2 1 mml EHELEEFRICOWTHIHRAE L. FERMEIL, E8H
WD 14 B E TICFRENERRM LIREZ FEREME LTREE L. EMEORE 3%, T
DVEGNTLEARELIBIVO2HOEGRELFH L. AFRHEICHO VWL, EXoWThiro
A5 mmll EMELZEZMMED, XI5 mmll EICRELLZEAEENHRB CEZA %
R, THAENLHEZRLS 3L EO/NENBELZBZBAER &L, ZThZhammEsk, BEK
BLOBHEKE LT, EBRETRICKT 2ME, BEBLOREEL, oMoy, BE
BLXOBEEZCTCORBEREH L. G0 EREICOWTIE, 3wl Eo/NENBRTE L7z B IC HiEs
HrLINHEL, Y1V IER, Ul EERS L OA/NMESE LTRMENMEE RS 1.5ecm UL EOED
B ERAE L. b, AEBN 14 BEOFERBARICOWT, 7T —27 %A U E#EZIC Tukey

D HSD BEZITo7- (5 1-4 X CTORMELFFE RO RTTITEN) .

BT oHE&EKIRLIE, 32~38CTHR L, FHR&KILIL34.9CTH o7z (5 1-2X). R

-13-



(2 HBARSIR I, 22~26°C THER L, FHRIESKIRIT 243CTH - /2.

W 7K Tl - T TR e AL B A& T IR D 3 AR 1T, WK R IR MR AL EL 23 0, 7 B K TF 21 AR T,
PR -3 224 0, 33 BLW 33%, FYITA IV IEFPNTRY 0% Tho7To (B 1-3
). W KRR AR AL BE Y 49 H B KOV 63 HIE TiE, MABME 2N 221 83.3% B LW
93.3%, FIAIVTHTNENEN 86.7% B LT 96.7% ThoTc. ZTHbizxt LT, WK T
TR ALBE S 35 H [ CiE, MEALEERE 728 36.7%, Y74 IV 718 833% CThoT-. £,
231 mm LB R U7 1-1E, oK IR BRI AL B 23 35 A LL ETH LA, 49 A Tl
WERFE 78 6.7% CHHTZDIZH L TT T4 I IR 53.3%CTHY, 63 B TIET T4 I
T bT 86.7% Th -7z,

FHRERPH AR, WK IR QB 0 B IZ W CHELERE 1N F W B 4s 8~9 H 21T,
TIA IV TREANT~9 HIRICHTH OFFERBAR L LI L T AN A > P LRI L7z (5 1-4
A) . [FEIERIZ, KRR AR LB 28 7 B CITMEALBRAE 178 7~9 BRI, Y74 I 7 HT
2N 6~8 HLIC (F1-4XB), 2L HEITIEF 74 I 7 IiChhbbd 6~7 HLIC (H 14X C),
35 H[# CIXMELIRFE 728 5~7 HIRIZ, 774 I 7F 773 5~6 H#&ZIC (5 1-41XID), 49 HH
TETITA I hrb b3 5~7 B (5 1-4KE) BX63 AR CTITMLBELFE 728 5~8 H
B2, 77AI7H7M 6~8 BRIC (F 1-4 K F), 2T HERMENAH LKL TS
WA FLLEMIN U7, BaBids 14 AR OFHERFRIT, Pk 7REER LB A 0 A Iz
CHALEFE T3 82.7%, TI7A IV TN T8.0% o7, Thuh Lk LT, WoKFE 11
(IRALER 2 7~49 B CIXMELEFRE F B LT T4 I VFE 728 66.7~90.7%, 63 H M TlLEw
B2 733% L EZN o7z, L, WMok FREERAHS 63 AMO T A I v 7+
1% 29.3% LK o 72

EREIZRBIT DAL LHIO RS RI%, WK R BRI AR 2 0 H# & bl L C, #EALPERE 1
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TIE 35 HEFBELUEI AN, 7I7A4A I 7HEFTIZ7 HRBEION 2L BEIAKRE o leid, W
AU b WKFE IR ARIR AL BRI L D —EDMEmNIL e o 7o (55 1-2 &) . [Fl— O WK FE 7 1 1 R AL
BT, 7HMCBNWTOABAEE L UKL T I IV TP RENTZ. RE 2 HiO
BES RAE, WK IR EARIR AL EE S 0 A A & kol U CHEEALEERE 1 Cld 21~63 A 2Y, 7T 4 I~
JFEFTIX 7~49 AN KRE Do 7. [Fl— QWK 7 BR IR L T, #APRFET & ik LT
TIA AT IR EARIR AR 0 A L7 A CIERE <, 63 HE TIX/ha»
S T2y, 21~49 H R TIEEN R » -T2,

h&ERIT, 774 I 720 0b 6T IR ERERQE S 0 AR & ik LT 7~63 B2
<, BAERE I 20 BB ED, 94 I CciE 7T B ERFEE Th o (58 1-3
). [[—OWoKFE IR FRRABIZ S\ T, AR 7 L L T T 4 I VA IRROKHE 1
M AIRALEE S 0 HIH T 63.4 A > b, 7 HH TIL 416 WA > b -7z, FERE LOPIE
RIZBWT S, [AROMER TH - 7.

HMEBEFETCOHEBIOMEH LT, 774 I 7hb o9 WK -EEEEAE 0 B/
CEH L T 7~63 HIEZV/h &<, 21 HMLLETEN o7 (8 1-4 K). [F—OWAKFE i H
RIRALBRIZ W T, MMEE L L T I A4 I 7PN 0 BB LT B T/hE o7t
7%, 21 AMLL ETIEEDN o 7o, BEE TOREUE, HEQLBEFE 1 C 1 WK HE -1 E AR IR AL B 23
0 AR &l LT 21 HMBL Es/ha<, 20 AL ETER R ol £, 7T A4A I ST
L7 BRIBLEN/DNEL, 7THEM ETEN o T2, [Fl— O KFE R ER A CIE, 7 HREIZ
BWTORMLEFEA LB L T I7A4 IV TREFDN/NI Do, BEHTIL, BAEETIX
W K FE I R AL EE S 0 I &bz LT 21 AL E23/ha <, 21 AEBL ETEN R T.
Flo, T4 IS TIEWOKEE IR EARIE LS 0 A & ik LT 7 AL Es/ha <, 21

AU ETEN R oTz. [F— OWKHEFREERAE TIX, 7 AHEIICBWTORBELBME T &
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L CTF T4 I RTINS hode. BAIEETOREKIL, 774 I 710 0b bRk
FIRERIRALEE2S 0 I & Hedg LT 21 AR B3/ hE <, 21 AFEIBL ETEMR R -T2, [A—0
WK FE IR BER AL PR TiX, 7 BB W TORELIFE - L L TF T4 I 72/ S
Mol YUVERE, LEICKDENRNoT. U0 EEIE, MEAUERRE 1 C X Wok I KR
RLERZN 0 A & el LT 7 HRIBL B/ &<, 794 I 2 7 TR 1 KR AL B 2 &
DN o T, [F— OWAKRE FBERIRAE TIX T 74 IV I LD E T R ol HR/NME
i, WoKFE TR ARIRALEE Y 0 A & bhil U CHELERAE - CIX 35 AN/ EL, o430
FETIE 63 HREID/INE Do T2y, 7T 4 I 72 b oK FE R SR 28 7 HE B |k
DI NC N 2o o, £z, [Fl— OWOKEFRFEEREAB TIEI T 74 I U 71k 5 EIT7R

o7,

z =B

IS (2002) 1%, WKFE IR KR LEE A 35 H [ & bl L T 49 B Cldih& 3 L OBI4E
FENRETL, TORKE L CEMMOKIEEBNRE - ORFSLCRISZ OAEE 2 MG Lz wlaetE %
BRLTWS. 445 (2009) 1%, ZH25 21 HRHEFRE L2 RAEICKH LT 10CHOA »F 2
—ZWNT21~77 HRRIREB S EH o742 8 AMAICHEE L, BIE 40CH<, &I 25C
UEDOE= NN ZTAFTSELE A, MERITEREENS 2L AMICB N TIS% kb E <,
77T AT 2% ICETIR T L2 Z L 28 L, IR & U Ci B 2 RIR B I X5 rTaetk 2 fafi L
TWS. ZOZEnb, BEHFEENGE -k (M, 2015) OF T4 I FHEF~DilE 7R
TR AL BRI, EMZE OAEFTICH L CIMBIMICER T 28&E " H 5. £2C, 7794 I 7H#
S~ DO W K TR AT RIR AL PR 2%, IRIRALBRHE TRF DR F W O B K OEMZ O EFICKIET

REEHLMI LIS E L.
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ML aXxa UfEFIE, WRMFEHBRL CHRMFETISREEFTIHEFELRL, BFEEBL
O HERART 25C TR bEN, 1I5CTIIFHERMENRZELETL, 30CH LV 35C TITHF
EREFT L2 ENMESINTVD (FEHD, 1981). LaLans, HHS (1981) EHIFEICA
72 R 0~3 IX RAFICB W TH 15C TR 18 HZITHK 30% DR FEAZRBOTND. KEROD
WK AR T AR IR LB L 10°C O RE M Tho7c 2 & h, WK IR MARIR A A 0 B, 7
AMBERO 21 BEITIET 74 I 7020 vb b3 RKFE I IR AL PR T IRF D FE IR 0~
33% L&k o7=23, 35 HM, 49 AMB XL 63 A TIXFAISGH T THHRIERNELS 2o (B
1-3K). 774 I 77T, ML & i U CROKEE TR ERIE AP S 35 BRI VT
FIFRNDEL, 49 HIICB O TRAME LEBETORERREP -T2, ZOREND, T4 I
70, BFICRBERERE TH D 100CORRFIFTHRFIERENITEN L TV D Z ERRBEH
oo APEFBIGICENT, Mraf kg voRKREFREERQEIL, B b —I2ERICIT
d2Ga L, MrAaKPIRIELICRE T RICEET 256005, %E TIE, WKkEAE
PSR IR AR () T2 20ROHMEEENRNEICRDL b, T4 7
FE -~ 49 H LA L QWK FE I B AL 1T S e v & B2 b,

FHRERPH AL, WK IR IEIR LB 0~35 HRIICBW T T T4 I JIC KD EZN RN T2
(514X A, B, CBXUD). LL2nb, 49 HMEBLU63 A (FLA4KEBLIVFR) %
G T 35 AMEZRS TR TORMCHEARE 7L LTI 4 I v VR CRE&ENRTFIER
FIRMNMES o imz s Lc. ZORRKEIE, KEBROKEERNSGHOENITERWNR, 7714 I
ZHOBERIZERT L2000 R, ZORICHONTIE, FEIHETHRIHITLTWD. BFEL L
CHFICRER LB N A 2, FEXBLOe-TV ) LR LTaN=Y Yy (RRFE -
i, 1965) 2B WT, T4 I 72Xk DR L ARIE, FHXHTAR W F3EK 55 S TR

HOENDLZENHRESNTND (AKRD, 1989). ZOWENDL, I A4 IV TIZLDLDBEFBLD
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HEEROm ERIL, FEARE TN ESL, REARECERZVWEEZLND. MLa XX
3 VDREFIE, A rFaX—FE W —ERERMETIX 20~25CHRaFmE7Z2, 7 Ao 7
ZRE TITHIEEDS 15~41CTHRERAEFER LI ERRES TS (HEHDL, 1981). K%E
BRICB VT, AEEEIL, BRkmKIEN 34.0~38.0C, HHEEXIED 24.0~26.0C THB Lz (5
1-2 [¥) . WKHEE TR AAEE A 0~35 ARIICEB W T T 74 I 72 XD TFERBRBEEOM LN A
SN o B RIE, BEHEENRERRE IR bbb eEx N, —F, WKEFIE

FERIEALPE S 49 A CIEHE R B4R 14 A& O 7R ERIT, BMIOAHME T 89.3% LKL T 7

A I TTETD66.7% KL R DN A A, 63 AWM CITELFE -0 73.3% L g LT 7
AIVTHEAD293%EHONTIEK T LT (B 1-4XE, F). ZOFEREBEOM FIX, WAKFRE

TR ERIR LS 35 HHICEBWT T 74 IV 7RFORFER/ENT L, 49 HHEIZBW TR
MEPRBOOLNDHENEGN L (B 183 K) 2&ET 2L, BKEFBBEERLENEWNIZE
TIA I TIC R0 RFEESER L, BHEHAEOBRESRMICIEES TE R o RS EE L
Tl LRI NT.

EMEIZB T2 ARE2HOEGRICKIET S T4 I 0 7 OREL, WKTE IR E{KE LR B £
IZk o TR, AP & i U CWoKFE IR R AP 2Y 0 H M3 KOV 7 B R Tl RHER
2, 21 B, 35 A& KON 49 HRITIEAEN2L, 63 AMTIXMHlThH o7 (B 1-2K). £
Tz, 774 IV TFEICHE VTR IR IR LB 49 AfMB KO 63 AMOARLE 2 Hin ML
FiE, 35 HH &L THEDNRWIEE /NS K RDOMHM 2R Uiz, WKM7 FIRIR LB S 63
HEICAONTE T T4 IV TICKDHEOEGRICXT 2 MG 7280, WA & ik LT
FIERBEANDTINICEN -T2 (B 14X ZLICBERTLIEEZ ONT-.

&R, BERBL XOBRMAERIT, WKHEFREEELE 0 AR TIET 74 I 7 HF 0 4L

PR LR LT, ZNFN 634, 533 BLWNA50RA > bEhoT- (B 1-3%). £7-, WK
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flE IR ARIRALBE N 7 A I T 74 R o 7V EALEEE 1 & bl U T, flie 3.8 41.6, #5E
N 516 I L UPHAEE DY 55.0 RA » Mmoo, #IER, BERB LOMEERD 90% L, EE R
L7o AR 7D 21~63 HRIB L O T I A4 I 7D 7~63 HMDOFF 9 X (5 1-3%) 128V
T, II7A I TR ORKEFIRBEEIELEN 7 HREOAEFIL, o 8 X & ik L TR%ENR
RENT (B 1-4FK). Tk, o 8 X & i U T /KR ImBARIRAAEE A 7 B CIXAEEIRIE
DIEDDKIBENR T ThoTcleO EHELE., 74 I 7Ihrbbd, WK T MK
IALHL 2 21 AL AT o 72 8 X%, BNV IEREICEN R - T,

Mlafxda vy, REMER 2 RAT 5 £ TOMBEBIC XY 2 (Fils, 1990 ;
Ohkawa ©, 1993 ; Pergola, 1992 ; Pergola ©, 1992 ; &)1l 5, 2001, 2002) =i, mEiEEEIC X
DNl (B2E - KR, 1988 ; Harbaugh &, 1992 ; Ohkawa ©, 1991 ; &JIl &, 2001) &N b. =
NODOWMEMREBRET DL, T4 I 7HFOMERD, WKHE-REERIRLE2 0 Ak
FO7 HMIICB W TR - L i L CTHEICE WRIZEMAE LT 5. BEEOMEHREIZH W
T, 7947 OREBIOHMIE, =P TIE20C - 14 A (A, 1989), XU T
1% 10°C - 2 H® (Dursun-Ekinci, 2010), &8 7 L >V 7 % 10°C - 7 H# (Masuda &, 2005 ; Masuda-
Konishi, 1993), /LU —Clx 15~20°C - 14 AR (PA 5, 1982), FAEHARTILAR 30C (8
irfi]) 20°C (16 B¢f#]) - 15 HI# (ORI, 2004), # ~ % F TiL 15°C -5 H A (JEH - J= L, 2006)
B LO10 A (Dearman ©, 1986), HExF TiX 15°C -8 A, 20C -6 AR L8 A Uh
RE D, 2013) TiTbNLTW5S. hraxxavon® vy ML, 5~20CHEWIREHFE TITH S h
% (Ohkawa H, 1994) Z L ZEBET 5 &, WK FIREEELRE? 0 BB LT 7 BMIZHB W
THEEMPFE LR LTI I 7HEFOMBRPE N HERKE LT, BESIENITI 77
A I HRICRIEEB L WD RREEDRIBEND.

Pergola (1992) 1%, h/ =¥ F a UE A 18CKRIHOIKIRIZ 21 HMU L@@+ 2 Z & THi&E
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LOBRENRRELZLEZANA—FVE—var L, /A (1982) X, X—F U E—v a3 ORI
D—=oL LT, FRLTERATREODIRPREFEIND Z & E2ZFITTV5H. Ohkawa & (1993)
X, M a¥Fxa vZBWTH T2 R TR S, T RKHE R AR 4 58 5
ZET, M bLTrE Yy MEKEERICHIETE S RMEE R L, 448 - 2 (2002)
ERAS K RADRIRALE S X OWOKFE IR ARR A E TG hE 5 2 & TREMNR R 2R
DI EERELTVD., T4 IV THEAITEW TRKRE R EEIR L 0 B &tz L T 7
AL ECHIES, BEERBLIOHREESFRICH ELEZ L, 774307 BLORAKRET
TR RIR AL 8 L IRR O R ES R CTH L AN B A b D, 2, hlra¥ta v
CHRTDRIB OB RICOWTIL, FEMARNPILETHLLEZTEY, ¥ I3EF 2HIC
BWTHEI L TH X WK 8B KE AN EFICRETEEIC OV TR L.
Fraf¥xay ‘LA FARUA RN ICBWTELHEFTIX21 AM, 774 I 71Tl 7
H [ o W AR 1 AR AL B 4 %5 L CuviuiE, 2Rl RERGE LY FEOMER, BE
KR IOMEROM EMRNG O (F 1-3 R). WK HREERRLAE 63 B £ TiX, 4
o (2009) R#)IE (2002) ASHEHE L7l E 2 RIREEBIC L 2EFMENIA N2, F
7o, RIRAE O RIS HE, BEBLOHEE TORBRORBEL o7 (B 14FK). “F
YIFT A =" VT 2011 AR IR IR ALEL A 35~56 H ¥ L Y 2012 4E1C 0~63 HH THRFEI L
72 BT b WK R EEIE A B O RYUCITHE S EFIHIZ A SN R Do T (F—FRER). F
M- /N0 (1991) 1F, BERE AL —hE— “FA 7T (kT 2 WK IR R E LB SV T
0HM, 15 A, 30 AfMB LN 45 AR THAF L, 0 A & ik LC 30 A4 L0 45 A CHEAL
HIfL O T, BERER KU EOm ERA S, 30 B & 45 AMICER RN L2 MEL T
W5, ARFEBROFERIL, FTH N (1991) OE L RERIS, 2B RARRSL_E o5 i 5 23

&, BREBLORMLIS L TLT LHMBIRICER Laanw stz s Lz, 272 L, AR L7
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KT T4 IV TR OWKEE IR EKIELIES 49 HfB XUV 63 HEICHBWT, THERBE
DR TFTREMEOARE2HOEG RN/ NS BRDBEMAHENTZZ LD, WK T KR AL
HUX 3B AMLUTREE EZEZ NS,

LEDORER NG, 77473z bhvaxxay ‘LA FTHRYA N ~OWRKEFIREK
IALER IR I, 0~7 B CIXHh& 0K <, 49~63 H [ CITABEKE TRICE A E L TWD g
MWEWT L6 21~35 ANEUITH D Z LB LT o7z,

EREBGIZBWT T T4 I 77 & BB 71X, (FE0HA L, Kilah s Z &<k
R ERAHE SN ZENBESN D, RERICERA L ‘LA TRV A R TiE, ELH
Fili - 2 O CROKFE I ARIR AL B 2 21 HIAICH U1V fEAEFE LR & 72 2 4 F OB AL
FOXTIIMRINR -T2, LoL, “ST0roR 1280\ T 21 H M oW /KHE B RE T
BIAEZE A 81.3%ICIK FL7zZ & (®)IH, 2002), 35 HEITIEZ < O MFE - Zfe CHIEEN & F
5 (85, 2003) Z &, RHEIiTT T4 I 7T 5 35 HEOWLBITAEEFTRLU Y EREIC
KLU THEERBLZRIIIRD ST EEZETDLE, TIAI LV THEAITHPDLLTRAKREFIRE

IRV X 35 HEI W@ & &2 b b.
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SR (O)

O 1 1 1 1 1
8/8 8/13 8/18 8/23 8/28 9/2 9f7

AR (AIH)
B2l FEfhoRkmKE (O) L AREKE (@) OHER
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100

Bl
iR
80 |
< 60 |
i
’Qﬂi 40 B
20
o 1 J 1 J 1
- + - 4+ - + - + - 4+ — +
0 7 21 35 49 63

WK - MR AL EE (H D)

138 LA TFTHRIA N F~DTTA 7B IO KT
IR ALEE 23 38 3R 1T M E 4 2
B O — [ ZENE T2, 1375 A 2 v ST AR
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100

A B C D E F
80 | L 8 {a i i
S . TIITTL
M’ 60 o - - L Ik
=
i
% 40 | - - - - I
H_,
20 | . . . . .
0 * jrl T o T— T 8T T T 1 T T 966 L —
0 369120 3 6 9120 3 12 36 9120 3 6 9120 3 6 9 12

9120
BBk A%

B4R LA FHRTA N T A~DOTIAIT (O WA T, @7 TV 1) B
W ACHE TR ALEE (ASOFI I, B57H M, C;21 A, D335 HIH, E;49 AL UF; 63
H ) N7 HE BRI R IE T
D e S M)
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F1-2R VAT RIAN HA~DOTTAIL 7 B IO KT
AR ALER AN E R B OEI RIS RICKIE S
W KA -1 AERA S K (mm)

TIAIL T

IR ALEE (H [#) 1 2

— 0 15.6 ab 95a
— 7 150a 11.1ab
— 21 16.8 bc 15.3de
— 35 17.7¢ 16.8 ef
— 49 16.0ab 15.7 def
— 63 17.3¢ 16.9 ef
+ 0 16.0ab 12.6 bc
+ 7 174c¢ 159 def
+ 21 17.7¢ 16.5 ef
+ 35 16.6 bc 175f
+ 49 16.7 bc 16.2 def
+ 63 16.6 bc 143 cd

LRI, XTI TR T
FH DR — AT LN ORI —H/NCFRITIET ukey DHSDIE E 12 L V5% K HETH &
RIEDMELEL RN L AR (n=20)
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F1-3KR L ATHRUAN HF~DTTAIL 7B KO KE T IR AL B A3
BR, RERBIUBHERICITTZE

R W A - il = FHER B
TIAILT? .
fEGIRALER (H ) (%) (%) (%)

— 0 23.3a 15 a 13.3a
— 7 56.7 b 46.7b 38.3ab
— 21 100 d 98.3¢c 96.7¢
— 35 100 d 100 ¢ 100 ¢
— 49 100 d 100 ¢ 100 ¢
— 63 100 d 100 ¢ 100 ¢
+ 0 86.7¢ 68.3b 583D
+ 7 98.3d 98.3¢ 93.3¢
+ 21 100 d 100 ¢ 98.3¢
+ 35 100 d 100 ¢ 100 ¢
+ 49 100 d 100 ¢ 100 ¢
+ 63 100 d 100 ¢ 100 ¢

L IELERRE TR, HIXT A TR
FH ORI LN 3/ N SCFRNUL T — 71 2 ST ukey DHSDIREIZLY 5% K HET
HERAEMEELRNWIEZRT (n=3)
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F1-4K VAT HRIAN A ~DTITA 7B LUK EEERIR BV E T B L OB B M E T 2
o BoKFETRE BhEET MhE BEFECT RE BAEET DIWER OIviEE BAR

T R () oREY R oRE  fE ORE (o (@  /MEs
— 0 35.0d 6.2d 63.3b 13.0c 1625¢ 69.9a 1795b 6.7d
— 7 27.2¢ 53c 62.5b 130¢c¢ 163.2¢ 740a 126.0a 6.6 cd
— 21 136ab 4l1lab 435a 11.2ab 1332a 726a 99.3a 5.7 abcd

35 12.2a 4 a 412a 110a 131.4a 737a 1024a 5.6 abc

— 49 123a 40ab 421a 11.1a 131.3a 745a 9%5.4a 5.7 abcd
— 63 119a 4 a 410a 10.8a 1264 a 704a 100.2a 6.0 abcd
+ 0 251c 52c¢ 58.0b 127¢ 156.5bc 749a  126.6ab 6.3bcd
+ 7 156 b 44b 49.0a 119b 141.3ab 764a 1125a 5.7 abcd
+ 21 12.2a 40ab 412a 110a 129.2a 709a 97.2a 5.8 abcd
+ 35 11.8a 4 a 409a 110a 130.1a 706a 97.2a 5.6 ab
+ 49 125ab 4.0a 419a 111a 1319a 71.7a 95.3a 5.8 abcd
+ 63 129ab 4.0ab 4l4a 109a 1315a 64.0a 80.8a 52a

PR R, XTI T T AR T

Y ERE B 2B EZOWT O A mmEl EHELZBETORK

X EZEOHIFHS mmil EFRZBIAL 7o FALOEIN £ TORHIEK

WOERE H 2512015 mmBl EOTHANESF AR TE - A ETO AL

Y THAEAL S T

U ER H 23/ NMEDS3RLL EBRIEL 7 H T H %K

VU BCBIFEL TUB/NEELS em L EICREL - B ORI

RO —H7 LN ORI —T/ N SCFHITIET ukey OHSDIR B IZL D5 % K HECH B2 2 MEEL RN e AR T (n=3)
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EIH RAKEFEHERLESEZOLR

W KRR 71 AR IR AL ER 1, B RER A L T A MIRIC R T A mIRIICE R T A K~FH
FERCIA<TER Sh->2H 5. £ O, WoKEAREEELHIT, Wb 10COmR BEMET
ITONDDAEFEB LRI TRARHFETROMHEA TS, #l2IE, OFFE2KIZRIELE
RS CIGRALEE L 72 ICHRFES 5, OFHARELIZEE ML — B L 2B AK L TIRIR
W2, OEBZICLAKLIEBE FL—2BE= L THE L TRIE L DDRIRALET 5, @
JEHAGAK L ODIKIRLEE T 572 8 THDH. LaL, ZTh6OHETEHKRE-EFEIKRLEEZIT-
ThiiE Lanwe By MERBAETLIEFALNALND. TOJRRKIE, RERESNTELT, *
T2 TG0 70 W KA IR AR AL BR T IR I D WD T b RN LEIRR R S o i 13 e vy KRR -
RIEAHEE, braXxavliicry 7 r s (P - +0E, 2007), A4 —bhE— (L/&F -8
BF, 1990 ; H I, 2002 ; FEM - /b, 1991) BRIOAX—F R - X T —H& (HEDH, 1983) I
BWTHABFTCHAEZRET 2 ENFEIN TS, ZALDHBEIZEBWN TS, AEEEECH
[#] 72 & O W AKFE IR AR AL SR AF IS DO W TEFEMNIC R STV 2 28, AEFEBLS T EBRICIT O
) 720 AR R BT 2 A AT bt T g,

Rb 3% g 7%k 2 WK IR SR A O R 1L, SMFERENTHD LT 5 AM ()
5, 1999) LEZ<OMBETHEMWEL T RM (WS, 2003) "dH5. ZbOWEE, FHR
EIR, FEBRGET, WK IR AAE TR KO ES ik R D, WA TR DR
DAECTZERIZOWTIEHA LA TIER Y., KONOERKRON, 2 #i Tl WK I iFE KR
R FUEN RIg o T D Z SR Lz, B, B b L — T8 L ThAK L 2 %ICIKIR QL
BLZATV, BB 2 KICRE L7 RE TR 24T - 72 R ICER 217> T D, ZOEND
n, EREOREy POFRESCEBTICEELKITLTVDION S HILR .

ZZT, MIBMICEETL2ERICET S hrvaxxa v EAEORZENE BN E LT, %K
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N

KFEF I EARIR LB T ENEFT B L OOV EREICRET B EZWHL NI L LY & L.

MHEBLUVAHE

FEECix, F5 (2002) BaEy MMEIZOWT A~E (35~3) © 5 BERET st L 0D
2L, rEy MMENRORWREEEICHEIND ‘vaax )’ ((K) 23y 7 L0—7, f
WA, REm—E) oty MERFREOMLEN CIIEHEIND ‘T oA T2 —" ()
Yasozx, BAE, BNEH) 2HWE. AESE TREREICIT DI T D WK -1 i R R A
FEESBIWUHX 25T 2. KiEKZ 100 ML AL72 A& 125 mL O ZEHAH & 4 7 ARICHE 1% 1=

L 7IRAE CIRIEALHE L 2% ISR T 2 R IE X, # R IIRIR LB 217 BRI, RBX, &
AR AKX, JEHE AR AKHRIE X, @ NAKKB LSRR E U TEABEX O 7 K& L. RiEBL
722XKE, B M —Z2 B =V COBEBEBNORKR T ECHE L. EmaAK L 2 XKiE, KiE
K% 500 mL A7z 8w b (K58 cm X #{t 60 cmXiE 28 mm) [ZEW ML —% 1T S AN TIKIR
LR 208 U CEIR L7z, @A KIKIE, AHEBRMENG 7 B 2 & ICHmEEIMI M L TorA
KEATS L RICHIREICHA L7, &L, SLAKE HICIREYSTY ‘maa<wl’ 72818
B, "R AT A" B0 IKMEE Lz, WK HREKELE X, A5 (2002) ©
WAEICESE, 10CORERSMIZ 2004 426 H 21 H~7 A 26 H £ To 35 HMFRET 2 7IEIC
DAToT-. BRI, BIEREEAPEXANT7 H 26 HIZ, TOMOXIE6 H 21 HICHREEH# (X K
n Xy 7 A350, (BR) NARR Y 7 ATy N0) B RIE LT 288 5L R L— LR O T o T2
WTHDOXH K 50%BOLT 2 RBERWEZWE LT T AEENIZTEBWT, 7TH26 B6R D DX
DIRECTHE Lo, REN2XEMELICE%Z 8 H 26 HICKM EHKMEZ 10 ecm &L, Fk%t 1
FETIZORTEMDEHBEL CHRNWT TAF v 7 T ANITEM Lo, Febs B85 3R &

LT, N:POs:KO=1.0:0.86:086 (kgral) =L, BIEAZEEIT-/=. EWRIX, BHHAE
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Bk (K-RD100V75W, /XY =w 7 (¥k)) % 10 Bk - al OFE Tk B 1.8 m IZEE L, 16~
21 PR LUV 3~8 HRFIC I8 RFM A RICZR D L 9 m4TL, 10 A 8 H b EERAZ M T L 72 2005 4 2 J]
28 HETHHEAT- 7. JNEIE, 10 A 14 B2 R T £ T, BARKIE. 15CE T 62059
AT o7, AFREICOWTE, EXOWTH2OHIMA S mmU R LZAZHMER, +
T 5 mmLL RICHE LTHARENHBE CE A AR ER, HAELFLRS 4wl Eo/NEMR
FAELZZRAZBMER L L, TN ThaER, BEKRBIOBMAEKE L TERKTHIZKT 54
B, BRERBIOREREZ, FREBREKTHE CICHELEZKICOWTER N LME, BES
FOBIEE CORBEAEE T Lz, IV IEREIZ O\ T, B BICHBESE O HINE L, Y10 fEE,

IV AEE, U1V BB L OER/NMER L LTHAE/NEL RS 1.5em L EOFEOREAETHA L

W AR IR R B T O EE COFR® T O H KIEKIRIE 21.0~25.5CO#iH CHER L
¥ 23.0C, HigmAIRIE 26.0~435CO®FH CHER LY 372CThHh o7 (5B 1-5K).

i

ij

R, BERBLORHIERIL, ‘maa<lry’ B o472 =" LHICELE
&b U CW KRR ISR AL B 21T > 72 6 KT W TE <, WK RE 1 1 i A IR AL B X R LT 13 22
WIgho T (B 1-5%K).

& ToRHIE, Mt e bIZEAR & Hik U TR Fi ERIE LB 217 - 72 6 KIZk W
ThE otz (5 1-6 %), WAKRE FBBKELEZITo72 6 KICBWT, "Fr 74T R —’
TIHRIERPEFLAKKEK L TRENoZ0N, ‘aaa~xl v’ TERENRPoTZ. HEH
Bk, ‘AT R =7 TITELE L R L CRIERICBWTRHETH 720, 2ok

KRR L 21T > 72 5 XTI/ S o le., ‘maa< o7 CIRELRE & g U CloKFE
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TR A 21T > 72 6 KICB W T/ha <, oK F i ERE QB XT8N R o 1o 5
HEETOREIL, ‘v 7 A7 A7 —" THEEQLR LKL CRERICBWTHE T - 728, &=
X ZBR < WA FIREIRRLE AT 72 5 KTlI/ha <, ‘maawl o’ TIHELAR &L
T KT IR R AL 21T - 72 6 KIZB W T/ & <, R -1 R ARG VR AL B X R LS X 28 203 72 D
o7z, FEEHIL, WAL IR &g U T KR R EARIR LB A2 1T o 72 6 KIZHB W T
INE L, KRR IR AR A X IT ER o T, BEE TOREIE, ‘¥ AT R0
T ML & WK TR IRIE AL 21T o 72 6 KIS AN e ooy, ‘maaw )’ THEL
P& i U TR IR IR LB 21T o 72 6 KITE W T/ & <, WK FE - 1 R TR AL B DX RET L
TN oo, BERIL, ‘maa< )’ OWEN2 A Efa ey, WokFE 71 E AR IR AL
HAETTC6 XN 12 H TR ThoTe (F—2EMK).

I e RIE, MAhAE & IS HEALEE & KRR I ERIR LB A AT o 72 6 KITIXEN R Do T2,

‘maawl T TIEERAKREFRERRAE AT 72 6 KD 55, KA KHRIEX & EmP A
KXOBNZEN A BI (5 1-7 &), UIVAEEIT, ‘T 747X =" TEHELH L WKHET
TSR LB 21T 72 6 KIZEN 2ol ‘maa< 7 TIHEAR L g U CEAR, R,
JEHE AR KB LB NAKKIZE W T/NE Do 7oy, WK FIBEIKIELEZ 1T - 72 6 XKEIZiX
AN ol IV EEBUE, WA & b IR b b U TR R iR M ARIR L A 1T o 72 6
XIZEW T/ E <, WK IR BARIR AL B X X E N R o 7o, ARVINMERIL, ‘T 74T R
/=" TUXHEEALPE & e U TR IR LB 21T o 72 6 IKICB W T/hNE o 7oy, WoKHl
IR IR B X R I =N e o7z, ‘maa~< Y »’ TR & WK FE 11 AR IR AL & 47

STz 6 KENZEZN o Tz,

% K
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AEITIE, BB (1999) &tk DH (2003) O|EDRL LUK D H B, Kl WoKFE 7 IRE K
RAFRTGVEIZOWTHER L., BIEIEEH b U — ORI, %F IR EATC/KEKIZREL 2
WHE CIRIRAAE S 5 HiEZ{T> TV D,

Z T, FEBRL T O TW L&D OWKHE R BIRIRAHE FEL BT 5 2 & T, FEE
D FEFH U 72 W KTl AR AL ER 5 E DN AT U 0 B E I RIE T B OV TH 620D
o2&l

BH A0 P& OIECHEIL /R, AREKIRIE 21.0~25.5COHE T, A iR 26.0
~435CO#M (% 1-5[X) THR L7-. Ohkawa & (1991) 1%, FHAIE 25°CLL |k, »okER
i 20CLL ETuEy MERFEIRD EHEL TS, £, EHED (2004) 1%, ARERRICHR
Lz “ForF727—=" LRARBEDOrEy MECIZHE (FH, 2002) shd “HT Lok’
BLO ‘D LOE’ (2B TIE, Ohkawa & (1991) O #E L0 IRV EHRIE (224 18C
BLOILIC) TrEY MEBAFEENLZ LamELTWVD. ZNLOHMEIT, AEROFHIR
Eliosnwlidety MEBRFEEIND, TR2O0LHEBERPEI LD LEZRBLTND. EREIC
A OMERIL, ‘maa<x V)’ R8204%, T T FT A =" R30.6%NICHEE-T- (5 14
). MFEOEWIZLDMEBEROEIL, v By MEOSE (5, 2002) 2 XFT 5/ RTH o7
— 5T, WOKMEFRERIRAHE 21T > 72 6 Ko &E=RIT, WaEoA T 2508y MER L OToK
IR MBI FIEIZ 0 b3, WIhd 100 Tho7o. FEERBLOEERIZEBNTD
manfE & b (T, AL & PR U CROKRE IR IRIRA IS IV AEICE XY, RIRLHETTIEIS
DN o T, WoKFEFIRBERRABIZ L0 AFCRIENBEI NGRS —F X « X T —X
R W TIE, WK g KR TEZ O OEIREEIC L0 & L OB fRIER RN
B, HOWVIEERICTHRT L2 ERRES TS (BFE - RIR, 1986 ; &FEH, 1983). L

L3 s, haafxska v T, Wkl FREERAEICE 2ER, BERBIORERZ M
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EE® 5% R1E, Ohkawa & (1991) B L OMEREDS (2004) BNrBy MbzFET L EHE L
RELEKR L TCEWREER THAIZHL b BT, W oWl /KE -7 EISIE A T EICB VLT
bEm REINTWE, ARG IO CE, WKE HEEESELELZRHL-Z ML axXya

DEHDLENMEHDLTEDIZHELLVITEEMERTR & OIFHMTOh>oH 5. KERICEK

TOBWHIREOHE (5B 1-5 X) & ET 5 &, WK R EEIEAHE 21T 9 ST LY
BREICHEZIT O LB TR, REEIZOWTS 2 E TICHmE (BF - 58, 1996 ; /K -

UL, 1990) SN TWAHAHFEIRE TH D 10~17TCLV bEWVWELTHLEHOREBIK LN S &
EZ2oD. WKEFRBEEELEEOBFEHIBREN M aXXa vOAFTICKIETTHEIZONT
I, 2 EICREW THEMICHRE 21T o 72,

BIAEERIE, MBERBLORBERE MK L TEL, £/ ‘gaa<w )y’ LHELT ‘Fr o4
TA) =" ICBWTE oz (3 1-53%). Zilx, THAEMLFZERS 4wl Eo/NNEBRAE L 72k
ERAERRE L2 &, EREMPEIRN CTHS DT TRAF U IR ELTZTZDTHD.

MEE ORI, WSS HICHOEE & B U CROKRE R IR AL ER I L0 B S 2T &
K7pole (FL16R). Frr7A72 =" ORBEXIE, WAKHEFREEIELRZIT 2o X
LHB L THE E TORRRRAENKRE poT-. £, HEHRKIC OV TIE, Wk FR KR
B ZAT o T DX & L TR RE LS, BEETOHBICOWTIERFRFENRE S, #HAR
CRBETH-7o. L, BEEHEIT, MEAEE L TRIBERS/NE <, WK AR IR
PR A AT - 72 6 KRENZEN oz, I B, ‘vaa~<l ) (2B T /KRE 71 E KR LE %
ITo7 6 KOBERL LIOREE TOBEIL, EAH L KL T/ha <, RERICHEE %P L0
BRI, EAR LB L TS RY, WTRORAEEE T 6 WK AR EER L 21T - 72
6 XMICEN Mo, ZTNHEDRERNE,  FU AT A =" ORBEBR THALNEEBTOEIT

Az PE By LR 2R LI L7z
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WO ‘T 7472 =" B ‘maa<U 7 2BWT, #FNLFEN 16.7%H LU 13.0%

K

OHWBAE LTz (3B 1-4 ) Koz, &F - KK (1988) 1, WTFnomHEICh SRR EL
FIZ< WDy, HDVITEBEZIFLALZTRWEEAEEND Z L EERHL WD, ZOEHR
O, WOKHE BRI LB 2 i, FEE B L OB ISR L TREMICEN T 20 ThHE, L
HAZHB W TIEFITHAE L 7ok & g U TR Rl 7 B RIR AL B 217 > 7 6 XIZ B W TIEH I BAAE
L7ZBRO B Ei B LOREH K2R S8, TO/BEL L THE, REBLOHIEETOHK
EMT LI ENBEIND. REMHETHD ‘T 747 R =" 128 2 WK FIEIEIKE
WP ZAT 572 6 KX CTl, AP L b L CHE BN %) 0.8 8illd L, BEHLN 0.8~1.4
i Uiz, ZOfSE, MEE TORMTIXE7~91H, BEEZ TCOHKTIL43~9.8 HEEER
Folt (FHL1-6FK). LrLAns, BIEETORBTIHELE & WK IR KR A 21T 5 72
6 KICHERENRRN-TZ. —HT, AR THL ‘maa~xl L’ T8I 2 RAKREF IR
IRIEALBR 21T 572 6 X CIE, ML s L CHiEHiES 1.2~1.3 Jiid L, FEHKDR 4.8~
4.9 HiAd Lic. ZOREE, ME & ok I ERIELE 21T o772 6 KOZEIE, EEToH
BICHBNWT174~190 H, HEE TOHHITIB W T 44.7~47.1 H, BEE TOHEIZI VT 48.4
~B537 HTH YV, WA FIRFEERIRABICE Y AEICEKI N, 202 mFEORRIT, WK
TR AL B 2, FEE ISR L TRIEMICER L, ZozhRITREAmTE & g U T PB4 g
FECHE B MREDREZ RTAEREZ RBL TS, T4 TR/ =" LIl T ‘max
~ U2 BN T, SO SRR IREEIR AT o7 6 KEDENKE NS TZERDO—D
L LT, /P (1975) FKE 7 CRAILSERT, CFHMT B RO CEME BV THaIcEiR &
ZF T, TORIERICHKE, BIECEX2RECRHMEMIERT I EHMELTVD LI, My
aAXF g VICBWTHHUOKIENEZ TS EBEX N5, 8 H FHICEM LI ARERTIT,

HAD ‘Fo7F 72 =" 1ZBWTIE, B L WK R FKIRAHE 21T - 72 6 KXo & i

-34-



MBLORBEHEOEIT/NEL, EHUBENERLET 2R TRERGHEICH 72 LN RS H
L. —HTHERAD ‘maa<wl 7 [TBWTIE, BB L KRB RIR LB 21T 5 72 6 X
DB H R TH BN 1.2~13HOEL, BEHBTITA48~AIFH LML TND. Zhix, IE
BT AER R TR IR R U 72 oK IR B RIR LB 217 - 72 6 K CIRIEFRICAFR L, KiR%
ZAT TV ARV TR 2 ICIRIRE A R L RO REREORELZ T 22D, EFOENPKE
K polotHEIND.

IR, Wil &I HEALE & oK IR A 21T o 72 6 X & ORIZER RN T2
(56 1-7 ). WK FBERLAEEZIT 72 6 KOG O MEHiHIE, WAL T ‘T o7F
TA =BT LE, ‘maa<vl ) ZBWTHIE/NIWA, I IERICIEEN LW
& D, WOKFEF I BRSSP R IR ERIER L TW D Z e RS, ‘maaw
Uy IZBWTEBEMAKHREX LB P NAKKOB TV ERIZENA DN, ZORRKIC
DWTIEHA LN TIEZRW. L LR b, oW KE R EERAEE OMICERRLS, T 7
FT A =" TRUVERICENRPSTZZENE, WTILOW KT FIRFER LB GETEH 4
PESMy LD RIBIZZ2 v E Il L7, 900 AEE-CA R/ IMERIE, WoKFE IR EREAE 21T > 72 6
X ZN 72 <, WK IR A 21T 572 6 KX & i U THLBE N K& oz, 2
BRBIUEER (B 15FK) 2RL7EX0012, ZEAEOKRNIERICAEE LW /KFE -1
IR BE 21T o 72 6 K &l L THAH X TIHERO P TREDKOHZBEFTL, T HDKD
WRERMERENPRBIFRRUTRB LD EBZ I bNT.

HINS (1999) BLUMERE © (2003) OWMEIZEWTH LIV 90% LA EOFITER %2 =4 S i E|
BOET, P L b RKEFREERAHGECERT 250 TIERNWE B2 b, Wl
THERRDMRDECLERO—2IF, FEBRFER (1998 £ L U 2000~2002 ), FERGHT (1R[]

LSBT T 3 L QYR B IR A B TT) 3 L0 Ohkawa & (1991) AEiE#EBIc Ly ety Mk
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T o LG LA 2 RS E TORB(ZNZENT~8 HBLV6~7T A)DBRRDL T &b,
B2 THRIET D L) IR R AEZORELEZEXOND.

EIAT, F/RBICBNTHNES LA, EodRICivFEsnlznty MuE
BIik4 % 72 OARIRALE (/NP, 1975, 1980 ; /NP5, 1988) X7 WIIC EAE i B & iR 5 7z
DOHE ORI (B0 - &k, 1972) # BT TWD. X7 OFEAE & B AR O KIS
Lakm Lo (B - R, 19745 £AH - HE, 1975) 2B W, RIRAPIZ X 2 Ehk o4

v

B~DF

HE, WBETIRIC XD ENNE L, EEOEEEZ BB L TEIRT D 2 L 2HEL T

I

2.

PIELEECHHASND braXxa vlFOL<E, 2 =T 7ML TEBY, fFHEAT
WAKRFICHEF 2R E L CRIRAEH T 2 HIECBW T a—7 4 VI DRHRET 20T, Z0% 0Ok
MIEEPNEMEC 2D, 20, EEEZzZET L, EERBICEBVTIER b b —~ %
(AR BE 24T 9 FEDREA TV D LR and. BETFZRMT 256120 TIE, HERIC
R AL BE 4 % J7 ik & Hels U CHREFEAMIC K I T 1 2 =18 U TR 5 HIENE AN— A TR
BEOFZKIELHE TE LR TENALTWHDS. 22L, FLIEFIAHBLIOEIFEF LH TR
2, POKTE R G ER ORRE, FEREREZETIEDL L0, BREIEER OB
ILCHETHDUEND L. KEIZBWTIE, W7o RKFE @ ERIE Q55T 6 LK T H
ICEEEHB LOEFRERETH Y, 202 &ITRKHEFRMERIRLAEO R EZRKET 5 95
ATHBERERDO —DLEILND.

UbEoZ &nt, SIRHICER T HEMIZBWTIE, RETHRF L7203 3 ol K FE 10 R
AL FIE TS, A LR L THRAERAmEDL L & bIZ, AFRB LYY EREIC S MEIX
RNWZEBRRALNERoT. ek, FEEOREFICEWTIX, EERAESCITA T 5 miEERERS LU

MR I U7 7k TR R ERIR A B 2T 2 Tk nwe B2 bz,
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F1-5% dnflds JOWRKHE IR R AL 5 A il 5 =, 6

2=

B LOBIHERIZ RIF T R

i
B %&Mﬁ%@{ﬁfﬁ & FEH R A 16 =R
ARG AL B T 1% (%) (%) (%)
X TF TR — 4HE AL F 30.6a 20.8a 16.7a
1218 100 b 93.1b 64.7b
I R 100 b 97.2b 66.7 b
(E3T3 100 b 98.6b 72.2b
JES T A6 7K 100 b 100 b 80.6 b
JES T A& 7K +HER T 100 b 95.8b 76.4b
B D Ak 100 b 98.6b 83.3b
naawy v LR 204a 13.0a 13.0a
ZE 100 b 100 b 9.3b
TR T 100 b 98.1b 92.6b
PR 100 b 100 b 9.3b
JEC T R K 100 b 94.4b 815b
JEE 1 s 7K+ 100 b 926b 90.7b
B Ak 100 b 98.1b 94.4b

AR XL T AT R = PE B X 24RO AR, ‘raa<l NS LB X 18R D3 L LT
[l — S RN DR — T/ N SCFERNUT T — 7 9o o Btk DT ukey DHSDIR E (2L 05 % K HETH B2 2 AMFIEL 720 (n=3)
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E1-6F% il LMK HR ISR BV E T IS RIE S B

A WoKkFE i & ET & HEET W BAfEET
(IR ALER 5 7% 28:Fs iz o i o B
X FTA)— AL 29.2¢c 51c 55.3¢ 11.7b 1238a
2% 235b 48bc 51.0 be 109a 1219a
LR 22.2ab 46ab 49.9ab 10.7a 120.7 a
R 21.2ab 4.6ab 47.3ab 104 a 1185a
JES I A6 7K 21.2ab 46ab 46.6 ab 104 a 1192 a
JE A5 K+ 21.0ab 45ab 46.9 ab 10.3a 119.3a
BN A K 20.1a 43a 455a 10.3a 1153a
o<y 4 QL ER 41.7b 6.2b 104.0b 16.8b 171.3b
=& 239a 49a 58.6a 119a 121.7a
RV 241a 50a 59.0a 119a 1199a
R 243a 50a 59.3a 12.0a 1229a
JE 11 6 7K 236a 50a 58.6a 119a 120.8a
JEE A5 K +R1E 235a 5.0a 575a 119a 119.8a
R AUk 22.74a 50a 56.9a 120a 117.6a

T
B

~N

==

X TEAE HDEZEITS mmPl EOTEATE AR TEI-HETORE

Y TAAAEZF ECOHTEL

VAR A S/ NMEAMIRLL EBRIEL 72 B T H %K
[A]— S N D[R] — T/ NS RITIET ukey OHSDR TE 1205 % K HE TR B R ZENTEEL 72V (n=3)

-30-

A BB 1-5FRITRUIZHER O, B T H 0200542 A28 A ECIZBHAEL 71k
TEHE H 2B EZDOWT O 2B mmil EREL-AFTOHRE
Z OIS mmEl M EZBME U FALOENLE TOREK



F1-7FR dniis JOWROK A IR AL T EE I OAETE

)i

S 4E%

B

L s

5z WoKFEIRE  OIWiER  GIuiEE gloft A%
fEGHR JVER 5 1 (cm) (9) Hi%k MBS

XLTHT A — Bl ds e 56.6 a 84.8a 105b 114D
2 55.9a 67.9a 94a 76a
ORI 545a 639a 95a 73a
£ 58.7 a 68.6a 95a 7.3a
JECTHI A 7K 58.1a 68.2a 95a 75a
JES AR /K +HERTE 559a 62.4a 94a 6.6a
A 60.1a 69.3a 9.6a 74a

noo<l AEALER 80.3 ab 815b 13.8b 75a
2 80.6 ab 62.7 ab 104 a 6.6a
MR 80.7 ab 60.3a 10.2a 65a
PRI 82.1ab 50.2a 10.2a 6.3a
JES T 7K 81.0ab 604 a 10.1a 6.5a
JEC T #8 7K HER TR 826b 63.3ab 10.0a 6.6a
WD AIK 74.1a 520a 10.3a 6.4a

TRARE : S-S5 RITRUT-FAARRON, FERRE T H 0200542 A 28 H ETITRAMEL 724k

2 BAAE BACBAAEL TWA/INMEE LS em L B IZ38 @ L 728 D%k

[ — @ RN D [F] — 38/ N SCFRITIET ukey DHSDHR E (n=3) (C& 05 % K HECH ERAENMFAEL 72
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F 48 BKEFEEEBLEROEIE

AREHE 3 HIZBWT, ‘T A7 A/ —" T, B LEWT o R KRR -7 i R IR LB 7
BETH, EAH LR CHERERNSEDL L LB, AFBICUVEREIC S AE LEE 72
DTN EDRHAL LR o T WT IO WK 1R BKIR AL 515 T H ALK T BIZE B ks
Hids KO ABERETH Y, 20 SIIWKE R RO O REFKEST L5 2 CHEHE
RERO—>DLEZ L. AESRYLTIE, B b —ICHMEZICMEREICHA L, WK
TR TR AL ER 6 B 2R ST 2 R0 L 72 R SRR 2 © HFE L 72 B, B RE 28 a4 LT B S 8
HoNd. REE2HIZEBWT, 774 I PMTRbTWRWESITIE, BKHE 7R EIEKE
WLPRR 7 AR & E SR, BERBLORLERMES 2D, £, EHBROEFTRIH LN
B, 25 (2002) b, 10C, RS TOWKE 7R EKIRAE 35 B &l L T21 0
B CIIMERCHERNMET T2 22 ME LTS, T72bb, AEIGICRNT, WA
AR 2T o2l b b b T ey MERBAETLIHEKO—> L LT, (EEABPIZFHE
FREBET L THARREEBENTE TRV LEREILND.

Z 2T, ARHEITE, WKE R EARIRAIE R O N AR TR OFRIED, ZO%ORIFRENM

BOEFBICKRETTRELZHLMILE D L LE.

MEELUVHE

ERIZIE, ‘T AT A= ((BR) B EZOF*, BA, ANE) 2HWE. LEXE L
T, WoKTE 1R R ALEE & o LB O B2y 35 HIW & 72, WOKHE B ERALEE S 0
HfE, 5 HI#, 10 Hf#, 15 HI#, 20 HI#, 25 HI#, 30 HR L35 HiM & 9% 8 MLEL X Z x|
oo FXELFEREMARICOVTIT L0 KOKERL &L, EMEOEFTICOVTIT LI XEY

D 30 Kk 3 i & LEt 90 MR & kil L7z, WOk 7 ARG AL B 1T, KEAKIZIRIE L2 Fba s
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Fa Ui &2 1I0CORREM T CTHREATNICHE T 2 HIEICKIVITo., Figasix, grEd R
AWK FE PR RIR LB 21T o 7o, FEFREOKZZREMY, 2 MELROEEREAKZ N
729em >y —LicB L, WAKHEFRBMEELIELEFELCA %2 X—FNOWESEMHET TITo72.
FHEREMFEOFTEMIZSmML OZEE KA M2 TR L7 2 KOAEEH N2 9em vy — LB LD
AFHEMICHEEE (A br Iy 7 2350, (BR) NARRXy 7 AT v ) ZFRE LT 288 X
B L —~20054E 9 H 14 FICHERE L 72, FRRETR, IRIRAIEZS 25°C & TS v X 9 iR L 72
AT AWMENTEHEE LK, 10 H 14 BICAKBA~EM L7, BEGEL, ZHBLOKMEZ LD
I210cm & L, a1 L2176 5Mix & Uiz, MifBiE, &L L N: P2Os: K:O=1.0:0.86:
086 (kg-al) ML, BIREZEEIT>7. BAAEMIARFTL D2 b, BHEEK
(K-RD100V75W, /XF Y =v 7 (¥)) % 10 BR-a? 0% & Tk L4 1.8 m (CALE L, 16~21 i
BROB~8RICAIT T2 180 AR & L THEM A EMN D ERZ T L7z 2006 4 6 J] 30 H %
TITHo 72 JHRIZ DWW T, B D FERK T THRIKRKIEN 15CE2 FRIGR2WE 9 1I2/To 7.
THERERMRIL, BElGA2G 13 AR ETICFENER LoREL FHERME L TR L.
AEBFREIZOVWTE, EXOWVWTN2OHMNS mmllEMELZAZMER, £XI125 mmLL
FICHELULTAEAESENEURE CE AL R ER, HAEFLR 4wl Eo/NNENHELZ A %
BRIER & L, ZThZhaMEsk, BEKRBLOMERKE LT, ERKETRICBIT 2HMB%E, BE
KPR LOMMEREL, £LEMELLME, BREBLIOHEETORAKEZREE L., AHiTIE, &

60 H L CIlCHi&E Ligmo7cthkan By FEER LD, TALUE G AERMAE Mk L7z,

BT o A RESRIEIT, 26~28CoO#iH THR L1 32.2°C, HRIERIREITL 23~27CO#iH T

R L) 248 CTh -7 (5 1-6[X).
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FHERBA I, KA 7 IR AL B - R A 4K0Y 35-0 TIERETE 4 ARICT T FP—IZiEL
DAZRE L, WK Tl IR AR R AL BR A2 (S B R 2 AT o 7o oD 6 X d6 KON oK il 7 1 R T AL B 2 47
Do 720-35 TiX, F7 ARUBERICT T h—Iz#E L (BB 1-7X). 8 13 A& O FEREH
%, 35-0 TIX98% Tdh->7=DIzx LT, 0-35 Ti% 84%, 5-35 & 10-25 TiE 100%, 15-20 T
84%, 20-15 TIi¥ 72%, 25-10 T 66% 35 L 18 30-5 Tl 38% & 72 - 7=.

2y bR, WK R - 1 TR AR VR AL B - R AL PR B 7S 0-35 6 KUY 5-30 TIE, £ALE L 92.2%
BLU9L0% TH -7 (55 1-8K). 5-30, 10-25, 15-20 # L N 20-15 T, W /KFE 1 B IR AL
HAZENPRKREWZEeE Y FEMET T 2\ E 720, 0-35 & bl U T K FE 110 AR IR AL PR %
15 HUL FfTo 75 Koue ¥y FRITAEEITEN - 1=,

EMEDOEFTNIEFICHEETrEy FEHESNTEREZBZLEMLIZHEKOIZE A EIE, ERRF
TETICIIBMEL, EF, BERBLOBRERICE O CLIEXEICHERE T 2o (5 1-8
*).

e £ To B8, WoKTE T KR AL PR -7 2 AL B H % 0-35 35 L OY 5-30 A3 oD 6 X & Ehi
LTHEICRE o7 (5 1-9FK) . W/KHE 7 M RIR QP H #78 5~30 HH £ T 6 X TILKIR
MEAPREWVIZEHEE TO BB NS RMHM B H 6, RIEAR A %05 25 AL Lo 3
XCIRAL XIS AR e dr o 7o FE S 80T, WoKHE 7 IR AR IR AL B - Wz S AL PR A 4 0-35 6 &
O 5-30 230> 6 X & Ll U TR & 2o 7o WK -1 R AL B H 450728 5~30 H £ T 6 X T
RARIR AL H B8 K& WD I EHE EIE /D S < 72 DI A3 A B Ay, IRTRALER B $s 20 HRUL B o
AP TN EZ N 22 v o T2 F88E £ T O H EE, W KR -1 TR T AL B - 5 5z 1 AL B H %% 0-35
BLOB-30 23D 6 X & bhig U CHEICK E 2o 7o, KR 712 B KR L8R B 3078 5~30 HfH &
TO6 X TIHRIEALAB AN REWVIZEREE TOHED/ NS L RAHMEAN A B, KIEAEEH
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F, BERBIOBRMARITIT NTL00%E 2D, EAHD 23~40% L L TRE< M ET D
EBREINTE. ZO X DT, WK HREIIEAE T, BE T OKIRD 25°C TRIRN 40CTH -
Th, MU L CTHEE, BREEBLUOMHERE RS ESELZENARETHY,

BhroWmEOET L0y MEZHPDOOLTEMATREREN THL Z ENAMIETE 2. MAT,
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FHBENESWEEREBLIORIENENIHRICH DL Z EHLHALNMNE RS T
piak > X 91z, /)G (1999) LfEE 5 (2003) O#HE Tk, 90% LA E DB 2/~ 3 ShFlE

BICEWRAELTZR, ZOEREAEORREZE L THETL2LUTOLICRD. BIL
(1999) O EBRIGFAT DG RF KRBT H ChomDIicx L, @& 5 (2003) 1ZEBRELETHTH
o7, BT, BIRORBAZ TR R0 L SN DARE 2 R E ORI, &)I15 (1999)
MWT~8H, fE5 (2003) N 6~7HTHY, ZOHWHEOEEIHEF B TEL>7- b0 L H

SND. INbLDZENDL, MHEICBOTHRRNE AR TZER L L TiE, oK1 iHE KR

B

RLFRR% OB EIRE, FFICRIEDOEENKE L, 0% FOREREZ R BEEANKE R o
b EHEIND. B, RVPEOREFRMFICENTHLEHRIED 25CE B2 2561, &
MBI OOARNNLE L 2250, HERORB BN (B - 5B, 1996 ; /vbk - T, 1990)
IZHES 1I0~1TCOBEE R LY AW 2CTHAEBREDERB/ LD Z L ZHL M L.

L, EEAZXFERBT OO ATHBRRAMATHLLEZTND.
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F2-3F% oK HREERAIE B LOF IR By MED R 220 FOHh R,
FEERBLOBERIC RIFS R

o 1E WOKTEEHE  HHRIR Hhgs Y = R R

o (R A (C) (%) (%) (%)

_ 40 39.6 33.3 22.9

30 39.6 375 27.1

oaa<ls

n 40 100 100 100
30 100 100 100
_ 40 100 100 100

30 100 100 97.9

aaRIA
n 40 100 100 100
30 100 100 100
SIHGTHTY

53*% (A) ** ** **
ﬁﬁﬁzﬁiﬁi@&ﬂi (B) **x ** *%x
Al AR (C) ns ns ns
(A) X (B) * % *% *%
(A) x (C) ns ns ns
(B) x (C) ns ns ns
(A) x (B) x (C) ns ns ns

2 KRR A 2 TR WE A& T — |, 1ol 8% + | ORT
VT =AM, =B E BT EV** B L O L, TN N1%BLUS% KETHEZENHDHZ
L, nSIT A B AR NI EERT
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F2-4K  WOKFEHIRERIEAIRE O F f BIR 0By MED B2 220 FO A B L OB E IS R IE %8

b BiEE MEEC HE  REFCT BE  BEET UWiERE Gvit=H H%)

HA 0,

(C)  ops i 0B HEY oB%  (m (@) /hER"
. 40 17.3 4.4 38.0 10.3 82.8 67.7 46.1 8.3
ooy
30 14.0 44 33.2 10.1 74.3 70.7 447 7.2
BomR T A 40 14.6 40 347 10.1 71.8 489 30.9 7.1
30 12.2 4.0 30.0 10.1 66.1 51.2 34.2 7.0
ST

%%ﬁ (A) * % K%k *%k ns * % *%k K%k ns
BHEIR (B) *x ns *x ns *x * ns ns
(A)x (B) ns ns ol ns ol ns ns ns

L ER BB OWT O AS mmEL iR A ETO A%
Y OIS mmEL B R 2D L 725 T AL ORI ETORIEK
*ERE HASEZEITE mmEL EOTHA AR CET A ETOHE

Y EEOTEAELFETOHRIEKL

Y ERE B A/ MED R, EBREL 72 B £ TO B

BHAEL TV /EELS em Pl BITHEEL 78 DR AL
PSR UIE, Ot E S BOITICEV TN T NI % B LU %K IETHBZENGHDILE, nsiT B BEZEN RN EERT
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EIE WKEFRHEILEROBILZIE

W KRR 7 B IR AL, AR R A G EMEE AL T OHIRICEB O TEBMICESR T 5
K~BFBHAERTIRIER SN 225 5. HLIEHIFHICBWTRLE XL IIZ, WK IREE
IRALERIY, BEHEATICAKPICRIE LR TIRIELAE 21T > Th, Bl b L — IR IR QB
ZAT> CHRFOEFRENRPFON D FERATIKPICHET 228 L CRIRLET 5 AT,
BH b=~ FERICERRARE 21T O kLB LT, AARXR—ATREOHE 2 IR T E
LHRTHEATHWS. LLRRs, G0EAEECHHEND Mraxfa vfroL<iE, a—
T4y MLENTEY, FREANIKTICHETZRE L TRELHT 2 FIECBWTEa—T7 «
YIRS 20T, TOROEREIEENEMEICRD. o), (FENEEBEETLILEES ML
— TG IAORLE AT O FIENENL TS, ERRIZ, ZEAEDAEERT, ELrFL—B X
OR—= =Ry bR, 0120 AK LT IR AR T s (iR 97 % 07 15 T KR 7 1 1 4R
W ZAT->TW5D. Tbb, BURTIE, WK EIRIEAE OFF I, KA mEEZ R
TOEERICRENTHD &R D.

AU LYy (Masuda ©, 2005) (IZHBWTC, VIR TV I WS Va2 ANTT v —4%—HNT 10
s AMRELET 74 IV 7HFORFRIT, BLAOHFLIV bEWVWI LABREINLTVND X
N, BFREZRMNE LT T4 I 7 TlE, BEBRROBEFICGEDRDMERIND. WK
TREERELH ZTo hrafdfa vEr2BERT2 2 encend, L0EoREEDN

YR EMT 2 E N L2l 0 (EAEICIR YD D & & 272,

F1E WKEFERERLEROZEHROZE
BLESE AN T, WK FRRERIRARR IO RLHE 21T - 12356, RIRQAHE B

REWVIZEFSWEFREDRPMERF SN D ATREMEN R S L7, L L, WKM7 i 5GE AL B
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ETFRLIRALER DR B AL 35 AR & 720 KO ICB X PR E I N TWTow, 86 5 O D5 %
TH L0z PHEIZXHTE ol

Z T, AEITHE, WKEFIREIRIRAEZ RS (2002) O Th b AEBIRER) R0 %
S IND 10CORERSEMT 35 AL L, MR OMRELHE AN TERM, 288 L0

DIEREICKIETHEEBIZOWTHLIZILES & L.

MEELUEE

EERIZIE, ‘A TR (k) A xoxx, BA, ANE) 2HW-., LKL

T, WKFEF IR RIR AL PR 1% OO R R AL 1 75 0 IR, 7 IR, 14 AR, 28 HfHE L O
L BITORWELROF 5 KA. KiliE, FERBARICOWTLLIRKESZY 100 Kid
2 IKAE, EME O TALE D F ST LHMIOESRICHOWTIX I KEHZY 10 D 3 K1E,
EHBOEFTICOWVWTIX LI XKEYS =Y 30D 3 X\ & L., Wk g KEAE X, 5 mL o
AERKEMZ TRE L7 280 AMEE - 9em > ¥ — VNI -2 §FE L, 10C, FFREMNT
35 AMNCAT o 7. Wk FimEARIRAEE OB AR B 1Z, T~ TOLHEX%Z 2011 4 9 A 5 HIZHEH
TH0, ML AEICIS U TER Lz, Fiasiy, WokE i EEELHEOK T RIS
i REDOKFEZREMY, 2HEROGEAME BN 9em ¥ v — LITBE L, WKHE 1B
AL LR CA o FaN—FNOBESME T THIED BEICIT > 7. FRERERREOMAENIC 5mL

DAEBKEMZ TEE L2 28O A|MEH - 9em ¥y —LVAB I OAEFTHEMNICE B H (2
Fe w7 2350, () "ARF Y I AV Y R) R LI 288 X/ FL—~9H5 HIZHE
L7z #HHE%, RVOXOREOHN T ARETEHESE L%, 10 A 17 BICAKBE~ERH Lz, %
FEEE, REBEIOKHEAZE HI210em & L, FREZ 1REFL6FMR L L. MElE, %A

fE& L N:POs: K:O=1.0:0.86:0.86 (kg-at) ZH L, BIEZEEIT->7=. BHAEMNLES
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b Enn, AERVEER (K-RD10OV7SW, S+ Y =7 (k¥)) % 10 Ek-al % & Tk L9
1.8 mIZHE L, 16~22 FFd LM 2~8 HFIC AT 9% 20 REfH A & & L CEMR 2 EM ) 5 F2 R A %
TL7201246 H4HETIT-72. 11 H IS B O FERKTHE THAREKIE,? 10C%E TEL 7
WX OIMR L.

FEERMEIL, FWMG2O 15 BRICTFENERLCREZ FERME LTCREHLEZ. £F
FAEICOWTE, FXEOWTNOAOHMNE mmP EMELZBZ2MER, £XI1Z5 mmll ki
HELCTHAEEPER CELHEZRE R, HAEFLZR 4 WL Eo/NEBSBAE L7z B &2 BfE
HEL, ThENEZHEHE, BERBLIOREKE LT, ERETHICEBT 2MEE, BEXL
FOBAIERE, L EMEN OIS, BEBIOHEE CORKEZREE Lz, BIVIEREIZONT
1%, BAERICHIBRE 2NOINE L, U1V MER, IV EERS L OAI/NMEEZ A L. A2/MEEK

WZ2OWTIHE, BEfELTWA /N EE 15em UL BICRELZEZEOREE L.

B AT ) @& ORED T 7 AREIZHIT 5 Ak %, 22~39°COHiFA THER LT
$)32.4°C, Afm iR 14~28C O THR LTV 19.1CThH -7 (55 3-11).

B 15 H2 O R R, MAOHE X OHEEBELAEN 0 AW T, Th L 90.5%F
FUN89.0% TH Y, WHEKXHIZEN Lo (5 3-2 ). PR 0 A H & i U TR
LS 7 HE, 14 HE B KO 28 HHEOFERERIL, ThEh 74.5%, 68.5%F LU 70.5% &
Ko7z,

TEREEICB T D ARE L ORES RIT, WMHEXEIZEN R -7z (B 3-1K). KE2HOES K
X, FECERALEEDY 0 HIRICR W T 4 X & Bl L TR E o 7oy, MEALEE L L U TR TR -

MERIR AL 21T > 72 4 K3 R E S L IIRE <, HRBLAEIZI D —EOBMIZR - 7.
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fEE ToO BT, EEAR L U TR R EER A 21T o 72 4 KAV E K, BEEA
B0 AR EHER L TT7 BRI TIIRE ho7ond, 14 AfE KON 28 AR TIEEN o7z (5 3-2
). WEHEK, BEETO AR I OHEHEIL, BB L i U TR FE 1T ERE AL PE 2 1T
ST A XS L, WK FIREERIELBE 21T o7 4 KENZER o 7o, EELIEHKDIZE A
L, FEBRETETITERME L. BMEE TO R, EAMHARSKE, HEEAHE 0 H
MW TR b /NS, WK R BRIRQAE L7 4 KEICIEED otz UIVIEER, G101

B LA /NMEENT, WoKHE FIRE{RIEAE S KOOI LD ZR R ol

=

B 32 RIRLIZELHIC, MEETORY, MEHi, REEFTOIKBSLOREHEL, &
SULER & Pbig L C 35 H R O WK FE IR ERIR AL ER 24T o 72 4 K3/ h & <, FE e, oK TR -1 i AR E
SLER%E DR H N 0 HIRT & 28 A L IZAEDB R o Tz, ZORRN D, WK 7 KR L B
(R DAFREDRIT, BEBLHEABIHPDLTHESNL TV Z AN, Z
NETIZ, PraFdxas vicksnT, WK FHRFERQHREZICHEZESETLAEFTREDRD
MERF ST LWV O A FEANIT R <, EFICHIRRWEETR TH - 7.

L L7 b, WoKHE IR MR A BEER O B ec iy, FREREARZIETIED LW IRRNF
RSN, FHLEFE AN TS, BAH L g U TRk TR EARE LB 2 20 A RLL BT
o ToRF I FERBRN NS RD2BMA AL (5 1-7 K¥). KEICEW TS FERRHRIT,
W K - I ARG AL BE & 35 H AT - 7o & IS PR RL IR AL B 21T > 72 3XITIH W TR R L 72 (5 3-2 ).
COFHEBRICE D FERAROMTIL, H1-83MIZ/R LI L DS, 35 H A O KR E KR AL
BRI, MRZMRY ERLICREBOEFAL AN &b, BRBLHICL Y BRLEL

BABARMREEL2Z T LD EEZELOND.

-67-



BN E L RORFETORFROLELANE LT T4 IV 7 ORBERIL, #~X¥
(Dearman &, 1986), &7 L > Y ¥ (Masuda &, 2005) I XKUY (Dursun-Ekinci, 2010)
IZBWT, TRZEN 10 M, 7THHBXLXO2HMTHS. —HF T, M a¥xavolEFRIE
R R 72 WK FE IR ARR AL BE B 20T, 35 HEITH LD (W), 2002). Z o FHRLHATO H
BOBENT, BUBLHEZEO FERBHRICREREEZRITL TN EEZLNLD.

TIAIVITHETFO X, MESETTORKE IR LR 21T o 7o H 7 2 d 5 2 it m

SHLEOITIE, ZORBEICOVWTHMRIRENLETH Y, FIEF 2HICBV THRFNEZITo 7.
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HEALPR 0 7 14 28

W KA T 1R VR AL B D B R AR H 3K
F3-20 Fo AT R FEA ~OW K FE TR AR IR AL ER % O
SLEESREFELS H % O 1 BER BRI KT 3 5228

T ONsFo L UL, 77— A ZEHL ORRE I L0 WK TR R R A 2
B OFFIRILEOH LI THEER LIS LU %k ETHEEDVEZRT

TFHERBR (%)
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BEI-1KR FLTA TR FEA~D WOKFEF IR EEIR LB
DOFFLIRBEDNERE B OFIM RO RIKIE TR

/.
T

WK - R AL B % ATERO I EES K (mm)

DT Hz AV H % 1 2
HELLER 16a 2la
0 17a 29d
7 17a 24 hc
14 16a 23ab
28 16a 26¢

F P OIR— A Z LN O —H/ N CFRIIET ukey DHSDIR 12 L V5 % K HET

HBRFEMEELRNZE AR (n=3)
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BE3-2K FLUAT A FEA ~ ORISR AL O PR E T B LOIVETREIC

BIE W
AL B ?ﬁ%“%f ?Ha%“ %E@if %’véﬁ BRTE =R Faﬁ?EﬁET OvitR BInfEE ﬁ?ﬁ
OREE  H#E oR#e #HEY (%) opE (cm) (@)  /IMEHS
HEALER 19¢ 45b 8lb 124b 96.7a 188b 71la 92a 79a
0 12a 40a 58a 116a 100 a 172a 66 a 82a 7.3a
7 15b 40a 64a 116a 100 a 177ab 70a 86a 72a
14 14 ab 40a 61a 11.3a 100 a 174a 66 a 82a 70a
28 14 ab 40a 64a 115a 100 a 175ab 68 a 85a 80a

L ERE B 2B OWT RO 25 mmEL LR LZAETOEEK

Y EEOHIAS mmEL B R AL T2 TALOFINL ETOHi%R
*TEAE A 235 F3IT5 mmEL EDTHAEESF AR CE - A £TD K

Y EEOTHAML L TOEK
VERE A 2/ NMEDMERLL_ EBIEL 7 B ETO R

UBAFEL TUWB/INEEL.5 em Bl LICHEEL T2 RSk

F DR —HF7 LN D[R — /N SCFRIIET ukey DHSDI EIZ L W5 Y% /K HECH B AR ZEIMFELIRNZ L %278 (n=3)
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28 HNBELTEA-RKEFERERLE

ATET I 3 W T KRR 71 P ARR AL B IC K 2 B RERRIL, IRABRICHE 72 BiRsSE T
bEEICHFF SN TS ZERHA LMo (5 3-2 K). FFFIZ, 35 HEOWKET-EEK
IR OFERIE, FERBERZARIETIELI LW LMN IR (BB 3-2K).

INETIZ, F1ESEAEHICEBNTS, AR L e U CRKHE IR IRIR LA 15 A L
TThHhNE, T BREHFLZBRSETHFERBARMET LAAWEHm ZHE L T0D (6 1-7 X).
LoxL7223 B, 15 A BILL T oW KR IR BRI A CIlE+ o EBRENREEZHDL LN TE R
WO 1-8 MBS LU 1-9RK).

Ohkawa © (1993) 1%, Rl aXFa UIZBWTH 2 KECTHRA ST, 2 KHE 72
RRAHZHAEED Z LT, MEICr2PDLT Yy Moz B aICPIETE a2 R L,
Ah - g (2002) (TARBE < RADRIRATE R K OWRKFE 7B ISR AF A G b D 2 &
TREMNARDREFFOZEERELTND. £, FHLEE 2HICTBNT, WK 1 8#E KR L
HAETORWGGICELEE LR LTI A4 I 7R CHlEE, BEERBIOREERE
Blom<, £, 7794 IV 7REFICE W TR R EARAPES 0 B & g LT 7 HFIC
BOWTHER, BERBLOBREEREGREICEN T2 B 13FK) ZLix, 774307 WK
TR R A B IS L 7RI O BRFEMR TH D FIREME Z R L TV 5.

Z T, RHEiTIE, MraXd g oiox U ORKE FREERAEEESE L TELX TH, Hifk

LTRRZGATHE L RAFEOEFTREDRNGONDSPEMHLMILE D & L.

MHEEIUVAE
FRRIZIZ, ‘¥ rATR =" () v hxorx, B4, ANE) 20 AKX E L

T, WKHFE 1R AR AL B b PR L IR AL B S AT D 72 WEE LB, W KRR - T R IR AL B 2 e L 72 28
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H 1T 9 28D, WK IR ERIE LB 2 14 H 1T - 721212 21 H ML 5 14D B X O
AKFE IR LB 2 14 A ATV, Z20#% 7 ABICHRZEAI 21TV, RO 14 B RIS ERK
i IR AL B 24T > 72 14D X2 DFF 4 Ka2 T 2. K, FERERICO VNI 1 KEY
720 100 KL 2 KAE, EAEE O FALE D FE BT LM BIOESRIZOW T L KEH-Y 10
RO 3 A, EREDEFTICONWTIL LI KEN Y 30 kD 3 18 & Lo, WK Fl 11 B R R AL B
1%, 5mL DK ZIMZ T L7z 2 DA a7z 9em v — LRICHEF 2 /& L, 10C,
BRI CTHTE O R EBUTAT o 7o WoKFE IR IR LB O BR 4G B 1L, X TORLFX A 2011 4 9
H 12 BICHEFET 5720, WK IR BRIR AL 3 X OVF sz AL B B B0 )s U CA R L7e. FRanfg
ELE, R T HICHE FREOKZHEIWMY, 2HELQOGEAKE BN 9em > v —
LI L, KIBABEFEUCA ¥ a2 X=X NOWEBEME T CTHED BEICIT 72, 3R EH
BHHIZSmML OZAEKEMZ T L7z 28D AEE BN 9em v v — LINB K OVEFRAEHIC
BHik (A br Iy 7 2350, (BR) NA KRRy 7 AT ¥ /30) ZFRE L2288 kL R L—
9H 12 BICHEMEL7-. %, RV OXOIREON T ARENTHER L2k, 10 H 24 AICAKH
~IERE LTz, B TTEIL, KMBLIUOKMZE HIC10ecm & L, TRE2 1K T 6FKMELE L
72, MEfEIE, FEIEE L N:POs: KO = 1.0:0.86:0.86 (kg-al) L, BIEZEEIT- 7.
BIEMINAFEFTLeb 2 L2vh, AREE (K-RD100V7SW, 7Y =v727 (%)) % 10 #k-a't D
FEPECHAT B 1.8 mICELE L, 16~22 KB LN 2~8 HFIC 4T3 2 20 M A R & L CEREZE
T B RERAZMT L72 20124 6 A 25 HE TITo7z. JHEICHOWTIE, 11 A 15 B2 R T
FTHRIESKEZ? 10CZ FTHEb2R2WE ST 7o 7.
THERMEIL, BElFE2D 14 AR ECICTFENERLERELZ FERM S LCHEMB L.

AFREIZONWTIE, EXOWVTHA2OHMZAS mmll EMELZHZMER, £XI125 mmLL

FIZHELUZHEANFEPHER A ZRER, HAEFZR 4w Lo/ ERBFELZH %2
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FIfER & L, ZhZh &k, BERBLORMAKE LT, ERETHICBT 2HiER, BE
REBEIORERZ, M OHE, BEBLIOMAAEETORKEZRE N LEZ. UV HREICS
WL, BITER ICHIBRE 2NN L, 91V 1ER, 91V HEEHBS K OEA/MERZHRE L. A2/h

IO TIE, BEELTCWA/INEE 15em L BICRZE LB ORE L L.

BHETS72RVDEDREDOHN T AREICE T 5 HEEmKIRIE, 22~39°CO#iFH CTHE LT
¥%)32.0°C, HEERIRIL 12~25CO#iFHA CTHRE L 1% 183 CThHh 7= (5 3-3X).

FHERB OB I, 28 A B WK IR FEEIRLI 21TV, £ ORICHEZRLE 2 1Th e o
728D ICBWCEHMMBe HENLADLN, o 3 XKLL TREMN-7 (5 3-4X). 14D X2
DB G D 10 B O T HERBH 1L 85.2% TH Y, 28D D 91.0% & bz L TN /e <, ML
D 0.5%FB L N14D D 235% LD bE -7, 14D O TIHERBRIL, FaA» S 10 HZIZE WD
THAEO FEREELY bR o7, B 2E B IR TR L 2872205 fo . AL
28D, 14D B LN 14D X2 O FE Bt D 15 A2 O TR RIL, £ £ 83.0%), 94.0%, 87.5%
BLWL0% LR, WMEXEIZEN R Tz.

P& EToRBIE, MR L L Tl 3 X2/ E <, 14D & LT 28D B LU 14D X2
WINShoT- (5 3-3F). MEFSIE, MAH LKL T 14DX2 3/hs<, 28D, 14D BL W
14D X2 OMITIT AN oo, BEE TOHHIE, B L HE L T 28D B LN 14D X2 3/h &
Mmolz. FBEEEIT, REICXEN o, B LEZHKOIFE A LT, EBRKT £ TICHTE
L=, BAfEE CToBREIE, AP Ll LT 28D B LN 14D X2 BN/hE -T2, YV IEE, 1V

WEB LA/ NEEIL, BRI LDEN o T-.
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TITAIVTEME, W OPOMMFEFIZENT, HFE LS RAVWRESRFTICBIT 2 RFEE
WETDHEDICFHEINTEZ., 774 I 7OMBYMIE, FLraXxa voRKE-R#K
RAEOHFE LV bW, 21X, AU LY T (Masuda &, 2005) Tix 7 HfE, ~~& Y (Dursun-
Ekinci, 2010) TiX2 HfH, #~x*¥T/% 10 Hfi (Dearman &, 1986) TH5H. —J5, b =¥
¥ a VOAFREIZR SR & S D WoKFEF IR LR O HIRE, 10°CORE ST T 35
AMITdH D (Bl 5, 2002). AL EEFT 0O W KR T~ AR AL BRI R o0 7213, Rokgetk o 7 % B
RICHE LG5 2 5N H D . RIS, A CIE, WK FIRERIRAR 2 35 AT > 7% D
RLERALERIC K0 FEERBENME T L2y, AR IR EIER AR 14 H % ICHELAE 21T - 72
14D IZFB W T HERBFRITE T Lo 7o, SR BEET O WoKHE F IR E{RIR A B o B, 72
EHRZIETESERVWICOOERERRNA P THDLLEEABI.

B BRI OFE SRR T h o 72 AL 3 L OV 14D @ 2 KO - FERBHIX, & Wb bani o fE
TEERETH 72 14DX2 B L1 28D LI L TEN -7 (5 3-4K). ZofmRix, FHER
PR A2 BN S D 2121, BHABIFICHIT 2 FOWKRENEE Ch 2 ATgett 4 R L7z,

14 H BRI IR LB 247V, Bl D 21 A IS PR e LB U 72 14D 1%, HEALER & b
L THEBEETOREBN/NESL, BEBIORAEE TOHEICOWTERENNS o7z (5 3-3
). ZE, WOKIEREIRIRABIC X 5 A FRESRIT, BEBRE LRI THD &V I HEIHIT
DFEREXFTDHHDOTH -7/, 14D BT 5%, BREBLOEEE TOREIL, 28D B LW
14DX2 LG L CHENPRE ol ZiE, KEEBORRICIIMELEZ L.

Ohkawa © (1993) %, b= ¥F a viZB T, BEMN 23/ 18C TR Ak T 5 L, 33
S28CTRA LT bl Ty FPEBETTLIL2HEMLE. 510, RAFETFDIR

AR & WOKFE R ERAH L 2l AEhEL 2 LIk, 2D oF ety MEET
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RICPIETE D ARetE A dRf L. A4 - 2k (2002) 1F, W1V BEL 2R S < R b ONTHK
i ~OERA FvaXxFasyvoety MUIZKIETEREICOWTHAL, RAEY TRl L -
Tl LT, ARG T (115£15CT2 7 H) TRASKEZMAIEDL Z LITL D il
BRENEED, BAKEARBERIEBLEZELEGDELZLICED, MBEERILICEELI L E
WELTWD., AEilCB W TH 14D X2 TiE, KAO 14 A IR FREERABE L, RO 7
AR S, H%EO 14 B RIS ORKRE FREIRIR LB 21T 7. Z O/ L, 28 A
for U COR KRR 71 (R AL B U 72 28D L RIS O AEFMREMNRZ R L. 2k, %L ThEX
RIEAS ML aXx a voAEFTICK L CTRENICERT 22 2REBLTNDS.

fifam & LT, oK R R AR & 5 AFREZ R IT, RIEEEOK B BITEKFL, WK
PR RR AL R BRI N TOATREDRITHEF SN D Z LALLM R -T2, R
O WK FEF AR AL B % O oY, FRERARAETIELZ L0, WKM7 {RIE L
HIX, 14 HFRRBREZ BRICEEREIGE 252 & TRV TFERME L EAFTREDR LM R CELLE
Zbhi.

A%, BHRLEEORFFIESCHH® 5 WITHEICOWVWT, S HIHRFTLOILERS DL EE
2 HIDN, RETH DN WK IR A% O iz LB T X, miREICES T 51F

RIZBWTEL ODEEEDT Y ALLEEOZEICERTE 2 Z L2 HHT 5.
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100

80

60

40

TR (%)

20

20

A AR H 3K

B34 EIL TH AT WK TR AL BN o /AT 2 ) —" D
THERRBA I TS

oo @ ITEEAEE, O 1% 28D GEHfr28 A W KRR -1 IR AL EE) , OO 1
14D (14 H NS KFE SRR ER 21TV, LI 21 H ML FF R AL PR)
BEO A 314D X 2 (14 H NS KFE T IBEKIR A, Z 0% 07 H ICE
HEMRALER, fefh 0014 H BN T WK TR T B IR AL BR) 273

ns, * BLON** 1L, 7—7 VA EHAL OHREIZE V28D E LR L THL CH
EFERL, 5%KYEL LT %K ETH BEEHVERT
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F3-3%  HFIL CTHX T WOKHEE FIRIERIELEED AT A ) —" OAEFBIOUVEEEIC LTS

s FET gy BEECT EE PIfE=R  BAEET GIWfER GIfEE A%

ALBRX
OHEEE  fiE oBE R (%)  oBHE (cm) (9) /NS
LR 196¢ 41b  111.2b 14.4a 98.9a 19.1b 89.0a 114.2a 100a
28D 140a 40ab 86.1a 129a 100 a 184.3 a 79.6 a 101.2a 9.3a
14D 17.0b 40ab 1029ab 138a 100 a 1929ab 83.2a 106.3a 91a
14D X 2 13.6a 40a 8l6a 125a 100 a 184.0a 79.4a 105.8a 86a

2 ERE A DS EZOWT OIS mmE LR L B ETO R K

Y EXOHIMAS mmLl B EABIAL T FALOFINL ETORI

“EAE B 2B EZEICS mmEl EOTEA AR CE- A ETO R

Y EEOTAAELFECOFH

VERE B 2/ NMED AR L. EBITEL - B ECo R %K

UBATEL TUWB/INEELS emBL RICHGEL -3 DR

F DR —HZLNDR—F/NSCFRIIET ukey DHSDIRE 2L V5 % /K HECH B ZMFEL RN E %78 (n=3)
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¥4F PKEFIREERLEBRZOMASFNEEERE T CoMAE
F1H PASURE R T COMRERE

L aXxa vIZBWTHFOWAKPOARIE2 R E TCORIBEMSIL, wE€y MLEiFE
I 5 (&FE - KRR, 1988 ; Harbaugh &, 1992 ; Ohkawa &, 1991 ; &JI1 5, 2001). L2>L72RN b,
EMZRICe Ty MET 20 MET 2028 ONBLHBT 22 LIXTE Ry, 207D, §HR
EOXIRBERBETAESNTND, EMEBEOEETZ TN T oROEELRHMEELEZ X DN
5.

Ohkawa & (1991) 1%, “fB4%E& %#B K% 28/23CL L7mARNKE Y 7 4 k bo v N CHHME
% 7TEMEB LRI LSS, ISR 6 AR I3 30%, 10 H R CIIi 60%5 L O
2 A TITHN 90% L RES RR -7 La2MELTWD., ZORKE LT, 2 AL LEL
T6 AFFMIZEWT, MASICIVERNS DML B L TS, £z, MiKS (2003)
1, O LT ZHNT, &AFHKHECEBOTEME KR 25% 2 AREE LEBEA, B0
WIRIZEDVALDZKA NV ADTZOIZERSEA L, rEy MeABRT2ZE2MEL TS,

Iz, s D (2012b) 1%, ‘¥ AT A =" ZHWT, WAKHEHREIRIRAEE OF M
OEBERICE DR AWML, EMEOAFTERET D AREMEEZRBL TS, 20k, |

FEUNDORBEER bty MERZDOBRDOAEFICHE L MITT ZehmbhTnd. AEBEIC

5

BWT, EMRICIEFICAETT 2@ B R 8 2 ZENNOFHERIZAEET H7-0I120F, FaiEE
TR, B E, BHEHMOKSESIOHREZEETOILEND D.

BATOBE L, —MRICARNEEZFMHALEZE AN ZBIOT T AREREOEE AT ANT
Tohs. Bwv AW, BE, Wk, #x, ik, i XOERT 2 2 & TREME 1T
PINDLD, RIEICRKRESEELZTL-OLT LY MraXxxa Uil s o THEREREEICHER S

NTWEbITTIERY., £72, iz B8ESTLI 7o a "o (YT - B, 2004 ; (JHF,
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1992) RUAINAEWENTEHT T T LVHE, TYI v~ (BkD, 2007) BLXO= YT I8

(K7E - HEF, 2017) BRI L AHBICHICBIN TWARMICHD. 20 L HI2, BHEEREN

REETHHZ LIE, FERBICBWTC ML aXras vOEAEB LYY FEAEELZNEICT S
—lEEZHND.
WORER, FtlpeAEZ BWIC, b~ M (K5, 2007; K&, 2003a; £iH &, 2005, 2007),

F A (Riin, 2001) BELOYY~AE (JLHD, 2000a, 2000b) % €7 /L& LT, PAEHA
BHEIVATLORENED N TWD. PAHME AEES AT L2 HWEEEEX, b~ AU
LY OBION YR EIZBWTEMMEIATWS ([#, 2005). Flaxxa 7T
b, SR AEFEE ORGSR (B0, 2013) RS E N VAT LB 0 E, bR
FHABLOARICET2ERGER (LES, 2009) A LD, HMAITHFICERIILTY
7200,

ZZT, AFHAER AT ATO ML aXx a U OREND DI 7242 FE D FEBL 2 1 F ki)
REREE L, ARMFFE TSR FIC T D WKTE IR AL PR O B i KUR S, WOk
BB IOEWMBZEOEBTBICKITTRELREL T, EMEICEEy MET 5 Z &R HEPNIC
THHE, BmEG5 35 HETAEETATEOOKRIESEHEEZH LML LD & Lz, WKE -7
PRI ALE Y, MO WL CHIBR2ED D L L LICHERZBHICED (B)II5, 2002),

BB CTEIHORENEND (&L, 2018) Z Linb, BHBMKATICTH L.

F£1E BHHKE
B3 - B (1996) 1E, WokFEFIEEEIEARE AZITH T, &l (17~6 ) DA% 15~17C T
WEBEETH2HEICRBWT, BROBEECHBEFIE, MMaXxavonty MESREFITH L

TRz RISV EHELTND. B2ERE 2HICBNT, oKLz 25CE LA 7
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74 M FECERAOTEOKE FREERLAEZEOTEREN Ay MEORRD Prafxay
2 MEDOEBFTRB IOV IEREICKIETREBIZOVWTHAL, &R, BERB IOEERIT
BIRB IO E Y MEZH D L TWRKFEFIRBEREAHEIC L VR 100%E 785 2 & 2@ L
7o (55 2-3K). ZOMRIE, B -Gl (1996) OREEZZFFTHHDOTho7c. LMLARRD,
BHEZY 30C & i L T A0C Tid, b, BEBLORIEE TORKEBRE Y, £,
B HEEN/ NS otz mERIL, ABFBIOCUVEBEICK L TRET Lt L "L T
Wo (5 2-4 ).

PABHTUERBEICI W C ML a ¥k a U 2 AFET 22D 0W& X, Ak L7z X 2 EFIch i<,
FACEBRIN TR, Fiz, WK FRBEIRRAPEE OB E IR B EFICKIETTREICON
T, FMIZZERE LRV LD, RETTIE, WOKE IR IEARE QB % o N Tk &R L 7z il 0 5
BRTMCBI2EETORAMKIEN M aXxa voRIFELAFTICKITTEEIZONTHLNIC

Lkor& L7

MEHLUEE

FRRIZIX, ‘v A FARUA RN ((BR) B xoxrx, vERA, ANE) 2HWE., WEXE L
T, WA 18 C & L, BIMIZ 928 1 TIX 30°C, 27.5°C, 25CH LN 22.5C D 4 ki, FEHR 2 Tl
35°C, 3250C, 30CH LW 275CHD 4 K#EAR T2, ERIBIVP2ICBWTHEREIL, £hEth
20141 A 28 HIB L3 A 12 HIZ T o 70, pURER 3 L3 FIE S 4072 288 ¢ (32Hk 1) 35 L UF 200
R (FEBR2) Erbbb— (P74 —~v - FF7 NFF770, (KR B &0&x) 12 1LRT O
L, B BAAAE To 35 H I 10°C D B Sk T WOKHE 71 FHRIR AL B 2 4T - 7o R AL B4,
FTEDIREICRESNTZ4EDA »F 2X—% (LP-210-E-CT, (#k) HAREZHBEEIERF) NT

BHMBEEHZIT-oTZ. ZOFFOHBIL, 3WEREAH LT (FL20SEX-N-HG, NEC 71 7 «
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7 (BR)) & A~22 B2k b L— EH OB KA EFRBEE (photosynthetic photon flux
density, LA T PPFD & W&FZ) 7% 125 pmol-m2-s1 & 725 X 9 ST L C 18K & L7z, EEFOE
KEBIL, BHEMABEND 7 ARIIKEKRDZZ, UKRIEH, K ZOERERIZ 1,000 £5I24 R
LB A AEE (OK-F-1, N : P,0s: KO =15:6:17, OAT 7 7 U A4 (k) %, Z oo BiZidk
EAKDOHRZEHGKTEZ T, BEETHR, FZBR 1 TIE4 A 9 BICHBEAKPEE: (nutrient film
technique, LT NFT 5 & KGR T 5) XU F~, £ 2 TiX 5 H 21 BICREEE LRGN F~
EAE L7-. ZORFOIAEITER, KA & KLMZ 12em (NFT Fk85) B XN 10 em (FREE - HEHEE)
LT, k1 & (NFT BED) E7203 2 5 (REELEEE) 222072 4 iz b L. MR,
NFT BEFIC BT, &K O EC 1L, BAREANIEE (A 7 A Ar, N :P20s: K20=7.3:0:3 %
E AT AR Cu, N:P0Os: K:O=0:45:65 WIhbEALT (B, "7 RArB8LO
Cu% 1:2TRA) ZHWTEMKAZ 1.6 dS'mt & L, LifZIL 0.4 dS mt1Z FEIG RV D w#kF
AR Z BN U=, F72, WWEEEHERE T, RS L CHBEEAIER (NK=ar 7, N:PyOs:
K:0=20:0:13, V= A B LT 7V (BR)) ZHWTEEZMR T EN 1.0Kg-al L7 d Lo L-.
REFIIL, 30CE BLITHREZIT\V, NFT #ECik 15C%, FRELPHEE Tk 10C% Tl b
RVWE D ITIMR L7z, &AL, FEEREHSOHEEICDN D L TEM ) b ERIE T £ THEVE
Bk (K-RD100V75W, 734+ =v 7 (#)) % 10 ER-at % Tk 4 1.8 m ICHLE L, 16~20
Eds KON 2~8 WFIC 50T L7, FEBR LIEME 13 %, FEBR 2 13EM 14 BZICK T L.

W OFERS, FERMA, EMEEO FMELYESMT LEHMLNOES R, MER,
HH, ERBLIOCUIVEREIZOWTHE L. FERBMBIX, BHHENG 14 B E TITT
EORMZBEDZAEL, FERMARZHEHLE. EFXONTROOHIFEANA S mm L EME L7z
Aafa R, EXIC5 mmUEBICRELCEHARFSARRB TS LAZREER, HAEFZR 3

i L EO/NENBE L2 ZBMER & L, EMrSHE, BEBLIUOHREE TCoORKEHE T L.
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e

FEOTAAMLFIL, BERERICUR L. I EREIZOWTIE, BAE R ICHIESE 2 HIHE L,
O iEE, UIVIEEB L OAE/NMEREZRE L. A/NMEBIZ O T, BIEL TW b /hEE
1.5ecm Pl BICHZE LB ORI L L.

XiillE, FERAREICOVWTILILIRESTZDFER LN 0 ELBLIRER 224010 3K
wWEL, EWMEOHMAOEGRELIOEEEZEDOEFTREICONTIL 1 KEHZD EER 128 16
KB LOER 22520 K0 3 EE L. ok, FEREARICZOWTL, 7—7 A o EHEIC

Tukey ® HSD & & 1T > 72

#w R

TEERBEEIE, EBR L THEPANKIEREVIEERLEL2Y (B 41K A), FEB 2 TiE 30C
BLO3R25CH2715CHE LIV C L L TR mL o/ (H4-1KB). BHibitan26 14 H
HBOFERERAEIL, ERLICBWT, WTHH 90% & MBEXHICEN R o7z, FEBR 2 TIE,
32.5C, 30CHE LW 27.5CITBVTHI 90% & AL X [HIZ ZE N 72 02 o 72y, 35°CTIE 48% L o> 3
X &b LTIk o 7.

TEREE OFALA OFEH i, EBR 1 TIE30C LI L T 25CICBNTAE LB IV 2 HiDHE
HEMNNEL, 5CICBVTAE 2 BIO3IHOEEEN/NEL, 21.5CTIHEVTFROE B,
THENRP-T (F41F£). FR2TE, WTFNOHOET RS 30CHKb K<, 271.5Ck
FOR2BCHHELILRE S LY, BCHIRb/NES otz WA BCTHE Lo, fiio 3
KL CAELB LU 2HOEFRNF LN E oo, Uk OMREICHR Loz,

MEBRICB W CEMEBZICRE Yy MEOREITALNT, TXTCORIME L. MBEETOH
X, FEBR 1 TIE30CE L 27.5C A% T, 27.5CLLT TIEHAHEEMEWIEERE LS 2o

(5B 4-25%). FEBr2 TIHE30CB LU 275 C LI L TIRECHRE M- 7=, MIEEEIL, FEhil
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TIX 225CH oo 3 X &l L C/h& <, 30C, 27.5CH L O 22.5C CIIAHE KM EN 2 h o
7o, EBR2 TIE, 25T 2 XKLL THEICKE o7, BEETORY, BEHSEE
FOBHMEETOHEIE, FER L TIX275C LKL T30 B XV 25CTIEENR R o 72D, 225C
TIEHREBLIOFEMEETORENRE L, BEHBED /NS roTz. FEB 2 TiE, 325CTHD 2
KEHBLTREDSTL.UVERBIOCU O IET, ER 1,2 & b IZARKMICERN 2o T,

HRN/NEFIE, EBRLICBWT30C L L T25CT/hEho Tz,

%z =

BHG (1981) X, 41 FaX—F %M\ 7z 15~35CORENHEFRM L2 0% FERL IO
TERBICKETERBCOVTRH LTS, FRERBARIL, PLRETIE25CIZENTH 70%E
BHEN, KNT20CTH o772, 25~35CTIHIREN@mWIT L TERBEE/METL, 35CTIE
W TH-o7o. £/, 1I5CTIIFHEM 18 HE DO FERRN 13% ThHoZ Lz EL TS, &
AVETIS, WKRE 71 BRI AL B2 0D L BE 28 7 ZE R BRI MIE § 5 IS S W TREMNIS R L 72 ey
XA DRz oK R IR R AL R 1% o0 IR R B IE, B4 18°C L L7l a, WA 27.5CLU
TTHKIRMEVIZEES 220 (FEBR 1, H 41K (A), 3BBCTIEEmMBAL 14 H#% O 7-HERH
KNFELLIEFLE (B2, 41K (B). L»L, 35CICBITLEWMG 14 HEO TR
BIRITH 50% &, HEHDH (1981) ORELV bmrole. HEHS (1981) MNHFHI L M7 %
HAOWleolzx LT, RETIEFLBETHD ‘LA TRV A N ZfR Lz, B2 35ClckiT
DIEFROAT, MO F IR LHERE RS D 2 REBPREWEHEI N, £, “KE
BUA R IZHNT, RO 11°CT 35 H MO WA I E R A 1T, ML & g L TR
RrmoOlo (B)II5, 2002) X502, WoKHEFEEEERAE KRG (1981) O#HE L EZNAET

- —KEEZ LN, HEIN 275~325C Tlk, FHFERBILELRFERMEL FiT /e & W L7~
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28 18°C O H 4, WM 32.5°CITRB VT, 27.5°C & bl U CER & O #1505 & £ 13 [F 5%
(5 4-1 %) Thotzdd, #e, BEBIUCHIEE CORBMITARICKRE L, MBHEOCRERH
BOXLEREHML T\ (B 4-2R). £z, ER1IB IV 2128\ T, BN 30°CTix 27.5C
R L CEME OB O RIZFAENKRE pode (6F 4-1 %) M, EME,LLHE, BER
FUOBHMEETCORBIIFAETHo7= (F4-2K). H2EFE 2HICBWT, W/KHE 1 BRI LB
H%OBFHE BN 30°C & i LT 40°C TS, BREL L OB E COREMNEM L= 2 & 2 Wil
L, REZESBRICEDEREBETRREORAD LHEE L L DI, AHMFEHERERICK VT I0CE
2 HWHKRIL, REBEREEL DI EEZX LN,

LEDORERNS, NI ZMM LN EERE T ML afxfa vl a/LET 5256 0 Y
IX, 27.5CHAM#EITH D WM L7z, BN 30°C & 27.5CE TH LN DEL, T X TOHKP
BHL, ELTWDZ L, HE, BERBIUMIEE CORBICHARRENRRNI LMD, AFES
BORERMEE RDETIERVON SN, KREF 2H T, RE TR FERHAREOHE

IS Ao 7 BB 30,/ 18CIC SN T b3l S R AT 5 2 & & Lk,
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100

A) D ®)

80

60

40

FIERBAER (%)

20

15 0
B BAT A
Fa1R AT EA L= HIEBRELC R 2BIHIAIRD ‘LA FRT A B 0
TR KT
(AR, (B)XEBROKRA TS . T, KFOL R, 22/ KR IE (C) 28
435,18, A;325,718, @;30,718, [1;27.5,/18, A;25 185110 ;22518577

Al — BRI IR — B 1 BG4 KO — 38 SCFRICIE T — 2412 254% D Tukeyd
HSD# B 12 L N5% K HETH B/ =N N2 a7 (n=3)
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Ba-1R A TR AU RIBIRELIZ 1T DI 5B L AT AT AR
JEREE ORI OREL R\ RT3

B R AREEFNLHES K (mm)
(‘C) 1 2 3
30 18 19.2b 404c 36.9b
. 275,718 19.3b 36.7¢c 275b
FHL 25 /18 17.2b 21.1b 43a
225,18 121a 64a nd?
3% 18 65a 18a nd
. 325,718 154b 27.8b 95a
W) 2
=B 30 18 179c 33.2¢ 18.2b
275,718 17.3bc 277b 11.1a

FH DR — EEBRNIZEB W TR — D T LD —F/NSCFRITIET ukey OHSDIR E 2LV
5% KMETHBRZEN RN EERT (n=3)

? not detectedz <4
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Ba-23k N IGaR A L7HIBEEREE BT 28 Wi OB KGR L AT RUA R OEMROEFT BLO
GIVIETE BN TS 5 2

B SR EET e WEET O BE  BIEECT UIWER BIViEE A%
(C) OHEE HE OB i oRE (cm) (9) /MBS
30 18 5.6a 40b  479ab 12.2b 87.5ab 63.0a 74.1a 55b
el 275,18 55a 40b 456a 119b 84.7a 62.5a 67.8a 5.1ab
25 18 99b 40b 49.1ab 11.3ab 87.0ab 6l5a 70.0a 5.2ab
225,18 131c 33a 525b 10.6a 919b 57.7a 58.5a 46a
325,718 20.0b 49b  465b 126b 79.9b 712a 795a 52a
FHR2 30 18 11.6a 4l1a 37.la 11.6a 71.3a 72.1a 885a 5.4a
275,18 99a 40a 36.7a 116a 70.1a 73.7a 87.8a 57a

2 TEAE H B EZEOWT O A5 mmPl EfELZHETOHE

Y OIS mmEl B R 2L 728 TALOFIALETOiIE
*ERE HAHEZEITE mmEL EOTEA AR CE A ETOEE

" EROTHAALIF ETORIEK

VOEAE B/ NEA3ERLL EBITEL 72 B £ T B
YBRTEL CUWA/NEELS emBPL EIZFREL T2 ORR S
FHOR—EBRNIZB TR — A TLN DR — 3N SCTINTIET ukey OHSDIRE 12505 % K HETH B AR N2V 2 AR (n=3)
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F2EH BHSIE

PLaxdka I THTFORKNOAE2GEMBYE COFHTOSBERIL, vE€y b
fb&#FHES 5 (B3 - KIR, 1988 ; Harbaugh ©, 1992 ; Ohkawa &, 1991 ; &JIl 5, 2001). L
L, ®# (17~6f) OAH %z I5~1TCTWEFTE T2 Ty Mallld 2 2 &3 T& % (&
# - &mliF, 1996). 7o, H2EFLIHTOAREM T 74 F b rzHOWEERIZEBNT, i
o @RI, WK FREERAEEZTOHEAICENTbrE Yy MEEFETLHZ L, &b
VRN THZELE2HLMNICLE (F2-1BLU2K). 2o &b, BE&RIE
EEnE RO VL AEET DO A THERERNTHDLLWVRD.

RIETIC W T, KR IR EARRLEEZ O N T AFIH L2 SIHERE Tk iT 2 F W or
W18 C DA, A 275CLT 52 LT, EMEZEICrE Y MET 22 &ERERHLITEET D
W&, BEBMHENG 3B HFE THEETE D Z AWLMo 72, REITIE, WKRE 71 KR 2L
B OFIHEERE N2 2 F WP ORI 27.5CO%A O IIRE NI L AEFICRITTREIC
DWTHGLMNZL LD &Lz, £72, B KEHIA 30,718C & ik L C 27,5, 718°C TliX, LT 0T

HENBENDLBEMRHAONTZZ & D, 30/18CIZHOWTY, FRFICHEMRE T2 L L L.

MEHLUEE

FEERIZIL, ‘v AFTHRUA RN ((BR) & o&x, FRA, ANE) 2HWZ, QX E L
T, BFIMiA 275CE L, BMIAER 1 TIL22CH LU 18 C D 2 k#E, FEhk 2 TIX 26°C, 24CH
FON22Co 3 kUL L, MIFEERICH HEHIN 30718CL TR AR T, ER1IBIR 22BN
THMEIT, ThEh 20144428 BB X6 H 9 HIC T2, AAIEEE B S vz 200 )
AR — (P T —~ - FTU T TT®, (BRK) YA FDOFFR) LIRS ORKMEL, B

MR ETO 35 HEIC 10°C D s B S T WK IR ARG AL B 217 - 72 (RIEAAPER, PFrE oI
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ICRRE SN 3~4 5D A v F 2aX—% (LP-210-E-CT, (¥k) B AREAL#HEIER) N T35 AR
BHE{To7. ZOROPHIL, 3WEFE AL (FL20SEX-N-HG, NEC 71 7 1 > 7 (#))
Z 4~22 RFlZ&' /L b L— EE @O PPFD 28 125 pmol-m2-s1 & 725 X H s L C 18 & L=, &
WP ORKSEHIL, BEEGHNS 7 BRIEKEKDOZZ, LEITH, K X O4#E A2 1,000
EICA IR LBl A EEE (OK-F-1, N : P20s: KO =15:6:17, OAT 7 7' U 4 (#k)) %, ZoOftiod
HIZIIKEKRD A2 EHARK T X, Baifk Tk, FR1ITIEI7THATHIZ, FEHR2TE8H 18
(ZFREE LR R T~ EM LT, OB O T IEIE, BRI E &M A 10 cm & LT, k2
FEEFAFMA L Lo, iR, EEL L CEREBESIER (NK=am 7, N:POs: KO
=20:0:13, YA D LT 7Y (BK)) ZHOWTERNKEN LOkg-at s Kol L. iR
A, 30CE BRICHBK A TV, 10CE FRIGARWE S ICINR L. & RAIE, EM2H
KT F THEVEER (K-RD100V75W, /3 Y = 7 (¥)) % 10 Bk-a! O % Tk EK 1.8 m
ICHLE L, 16~20 BFds KON 2~8 BFICST L7o. EBR 1 I13Eh 10 %, Bk 2 138 12l
T L.

MERRE G, FRERMEA, EMESO TAE LY F ST LM OESE, e B, %R,
AR LXOCUVAEREICOWTHAE L. FERRRAZ, BHHBE20 14 B ETICFEDOR

fZROA L L, FERMARZEN L. FXOWVWTNNOHIKA S5 mm Ll Lk LB % H

ijs

H, 25 mmU EICRELLEAMAFPMEB TS LB ZRER, HAEMLF 2R 3w L
O/NERBE LR ZRER & L, EMMGHE, BEBIOCHIEETORKEREH L., X
OTEHALEF L, FEERERICUR L. GIVALTREIZOWTIE, BAER ICHE A HINEL, Yl
IR, BIVEERS K OHEMMESEEZTE Lz, AR/MESIC DWW TIE, BIfEL TWa/hfE s 15
cm Ll BICHE L E o e L.

X#ENL, FERBBEFABSICONVWTIXKEYSYT-Y 401D 3 KEL L, THEOEHMOEYE
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BIXOEHEBZEOAFTREIZOWTIT L KENZY 20D 3EELE L. B, FERBRICS

WX, 7—7 YA B Tukey O HSD BE & 1T - 7=.

#w R

FERLICBWTHEMA S 9 A RO 7RI, B/ #EH2 30,718C D 91.7%, 27.5,724C
7 90.8% & bh# L T 275,718 C3 76.7% L&k o 7= (5 42K (A)). 7=72L, BEHMHNLD 14
H % O 73R =X, 30,718°C, 27.5,/24CH L0 27.5/718CICHB T, ThEh 94.2%, 90.8%
BLU8I2% L7, MEXMICEN ol EBR2ICBVWTEHRBENDL 6 HEZEO THERBH
i, 30/18CH LN 27.5,/26CHZENZEN 76.7%3 L1 70.0% & 721, 27.5,/24°CD 50.8% %
JWN275/22CD 46.7% Ll L Tano7z (5 4-2 X (B)). L2rL2anb, of&HICE
T FEER R, LBEXKEICEN RS, BN 14 BEOTERBRIE, Wb 90%
LETh Tz,

EHHE O OESY X, ERLIICBNT, WTFhoHioESE LB HFH 30,718°C T
HLRk&EL, 275/22C L 2715/18CLIF#EN 2o (F4-3K). EBR2IZBWT, AELEHO
EHRIT, WXL 2 —EDBmAA LT, KE2HOREL RIE, LEXHIZEN 227273,
REITMOESRIX, 275/26CHR o 3K B L TREL 2, BME 275CL L2 3 X T
IR HRRE NS VI ERE S RO Z R LT,

WEBRICE W TEMBICRE Yy MRORBEEALNT, TXTOHKSME L. B ETOH
BIX, FEBR 1T REIN 275,/22CIZBWT, o 2 KEKBL T/hE o7 (5 44 %)
FHr 2 TIX, 275/726CHEcb/hE <, BIZ 275C & L7 3 K CIEHIRIEN mWE E/ha <
BB AR L. MBI, ER1IBLV2 & BICUBKMICEN o, BEETOH

L, EB 1 T 3018C &l LT 275/ 22CH LW 275 18CH/NE o 1-. EEr 2 TiX
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30,/18°CH L N 27.5,/22°C L il L T 275, /26°CH/h &<, W% 27.5C L L7- 3 X TIERFHIR
BAFWIE /NS oMz R Lz, BERBBIORAEE TO R, FEHR 1 TR XH
(CHEM IR Do T2y, FEBR 2 T 275/26Ci e b/h &<, Il % 275C & L7z 3 K CIEm &I
DEmWEE/hSL hamaRr Lz, BIVAER, U0 MEEL XOAER/NMEEIE, WFERLE HITL

B XMICEN 2o T2,

2 =

AREH LETHLA LN L 2, /B2 30,18°C & bk L C 27.5/18°CTIE, T MITH
FNRBENDBEmR LN (5 42K (A). LaL, 27.5/726°C Tl 30,718C & [A% I 1-
RN EmE 72 (55 42K (B)). WA 27.5CE LEGA, WA 22~26°CO#MHICH VTR
EREWVIEEEME OREIHOEFENKRE L, e, BEBLOHREE TORENNEL 72
DEPN AN (F43BL04-4FK). LnL, EBRLICBWT, 30/18COEME DEL K
X, 27.5/18C L M L CRIZENSLRLREVIC LD LT, ME, BEBIOHMAEELE TOAK
XRISENPRRE Dotz £, EBR 2128V T 30718Ci, Eif 0B ENF% TH o7 27.5
S28C LB L CTHEETCORBEMNKREL, £72275/726C Lk L THI#E, BEBLOBIEE
TOREMRKRED o7z, ZNHOMENS, WMo 30°CIE, AREH 1HOER 2 (281 5 B HR
RECLFARKICEKEREEZHD S, ZOMRE L TAEAFTLENLD ATEEELZ R L. L2 L,
ERBICE By MEOFETA BT, 30,/718C L 27.5,/26°C L ICHiT HBEE TO A D ZEIT,
35 ARETHhH 722 &b, EM ERESRETIE RV N, 30,718CE 27.5,726C
OFwHYMEF OFHREIL, TNEN27.2CL 2710CEFRRBRE CTh o (T —XEHM) 2 Lhb,
WIATIX, RAPEEKIREZ 27.5°C & Lo R7p 2 B M IR 2 28 7 22 SR BRSO E AR 1 O K & & 6 K OVEHK

BOEFBICKETTRELZHLNILLD & LE.

-94-



100

(B)

80 -

60 -

40 -

FHERBA =R (%)

0 T 2 T T
0 3 6 9 12 15 0
B Bnh % B
Fa4-2 ATEEFAH L -HEREICBS T 2HABYEKIES ‘LA FRTIAL R O
FIERERRRIC R IF T
(A) IXEBRS, (B)IXEBRADFEREZRT. T, MFDOT R, TR BETEE (C) 23
@®:30,718, A;27.5,/26, W;275,/24, O;275/ 228X A;275,/18% "%
[l —FEBRNIZ B W CIRl— B 1 BlAA TR HEL D[Rl — S/ NSO T — 7 WA v 2% D Tukey D
HSDR TE (2 V5% K UECH AR 22NN %R T (n=3)

6 9 12 15

a
a
a
a
ad
3
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F4-3FK AN TEERH U= ilEER R 1231 2 B s GRS
VAT HRIAN ERETE OFINBIORES BT T B2

B, HE &R RIEENHIBEEF (mm)
(C) 1 2 3

30 18 19.2a 3540 23.3b
FEhR1 275,22 18.2a 30.8a 16.0a

275,718 179a 30.3a 145a

30 18 203ab 382a 341b
. 275,26 208b 390a 385¢
50 4

275,24 19.1a 35.7a 319ab

275,22 193ab 354a 276a

FH D[R — TR TR — A Z A D[R — 3/ SCFRITIET ukey OHSDAR
TEICEDE % KUETH ERENRNIEETRT (n=3)
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Fa-ak AN TOCEF AU HIIEREEICIS U 57 @ RO IR IR D ‘LA T RUA N OEREROLET
BLOYIIEE IS T

W BEAGE P& ET  BE EEET O EE  BEET Uitk UIWEE AW
(©) DHREE  ®HE OB @R o (cm) (9) IMEEE

Fehrl 30 18 71b 40a 26.1b 104 a 58.7a 68.1a 541a 55a
215,22 6.3a 40a 25.0a 10.3a 57.3a 68.5a 521a 57a
275,18 71b 40a 252a 10.2a 58.1a 68.7a 519a 5.7a
30 18 42c 4 a 264bc 100ab 740D 66.7 a 8l3a 58a
22 215,726 27a 4 a 251a 99a 705a 64.4a 76.7a 5.7a
215,24 35Db 4 a 26lab 102bc 724ab 67.6a 80.4a 58a
215,22 4.1bc 4 a 273cC 10.3¢c 74.3b 67.9a 855a 58a

2 EL A S EZEOWT NAOHIRIAS mmPL EELZ A ETo Ak

Y EXOHIMAS mmLl B REBMAL R TAL ORI £ TOHIEL

“ERTH DB EZITE mmEL EOTAAIEIEAAIR CE B ETO H K

Y ORI EFTOHIE

Y ERE A 23/ MEDS3ERLL_ EBRFEL 72 B T A #KL

UBRTEL TWA/INMELLS emBPLl BIZFEEL 728 DR

FH DR —FZERITIB TRl —H T LN DR — /NSRS T ukey DHSDI E 12 L V5% K e TH 7238 RN 2 AR T
(n=3)
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£ 3E HEHMRENE—ELLHIELGIABHITE

AREE LBV T, BN 18C T A 275CL T2 2 L CEMKICrE Yy MeT b2 &
BRERNCAEFT T O8 AZ, BEHGG 35 AR TAEETE L ZLERH LN o7, B/ H]
R 275/18CTiE, 30718 C LI L THHERMKROE LV NENLMANZ DT, KHIH

HIZBWTHE A2 26CICmD 2 2 LIC KV AFICHEI N, 27.5,/726C L 30,718ClzHiT 5
HYEHRIRIE, FREn27.2CL 2T0CLRARBEThH -T2 &b, NLXEFA L-HEE
HERECTI axxa vl Z2EETLI5E, AFHKEICHET 27 TRV R R S
oo Lo Leid s, —EiRB XOEIREHIT, Mo F (Wi, 1943 ; fAf, 1972 ; S,
1982, 1984) °XffE (Erwin 5, 1989 ; Ito &, 1997 ; Kubota &, 2000 ; #£4 K&, 2007) |25
BERFTTZENALNATNS.

Z 2T, REiTIE, BPFEEKIENFE— LR R 2HHIKIEN T ERE L AFTICRITTEE

WZOWTHLMNZLE S & L.

MBS LUEE

ERICIE, “VAFERTIA RN ((BR) B &xoxx, mRA, ANE) ZHOE., MEXE L
T, BPEERIRA 27.5C L7 28 /B 32,714°C, 30,7°20°C, 28,726Ci L1 27.5,727.5CD
4KMEERZ T -, RBIERLEDEEINZ 200 BV L — (LT p—~ - TTU T TT@,
(BE) 2 DFF) 1T 1RT 2201447 A 28 HICHER L, B E TO 35 AMIZ 10CH
5 B S T K IR BRI AL B 2 T o 72 IRIRALERTZ, PTEDIREICHRESI NI 4HDA %
2 _X—% (LP-210-E-CT, (#%) HAKEALGHMEIER) WT 36 AEBEH ZIT-72. Z ORI
X, 3WERBHOENIT (FL20SEX-N-HG, NEC 74 7 1 > 7 (})) % 4~22 FEiZE/L kL —

iEi D PPFD 7% 125 umol-m2:st & 72 5 L H FAT L C 18l & L7z, BEH T OBAKEHIL, &
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w7 BEIZAKEKD R Z, UHBITH, KiBIXOEREHIZ 1,000 524K L 7-E A e
(OK-F-1, N :P20s5: Ky0=15:6:17, OAT 7 7 U A4 (#k)) %, Z Do BIZIZAKE KD B %K
MK CTH 2. BEEZE T LA 10 H 6 BIC NFT i F~EM L7z, Z O ORN T kT,
BRRIE Ml Z 12 cm & LT, R 1LEZET 452 Lz, NFT #EICB W TR #IR D EC
X, WIRBE AR ONAg T 2R Ar, N P0s: KoO =7.3:0: 3 8L A7 27K Cu, N:POs:
K:0=0:45:65 WIFhbELLTE ), "M TV RArBEIOCu%x 1:2 TRA) ZHNTE

fiffZ 1.6 dS-m?* & L, DIfR13 0.4 dS-m? & FIEl 57200 X 9 WRFEAL 20800 L7z, EAER DR EE

b

EHEIX, 30CZHLZICHMR ATV, 15CE THEILARVWE IR L. RALMEHIE, EMN»H
Bofc T £ CHEAGES (K-RD100V75W, Y =v 7 (¥K)) % 10 Ek-a' O%E CikmE L5 1.8 m
(CHLTE L, 16~20 RFds KON 2~8 RFIC AT L7, BT, EM 23 &K T L

W OERS, FERMBA, EMEEO ML ESMHT LEHMLNOES R, MER,
HH, IERBLOCUIVIEREIZOWTHE L. TERBBAIX, BERHENG 14 BE E TICT
EORMZBEDIZAEL, FERMARZHEHLE. EFXONTROOHIFEA S mm L EfE L7z
Aafiar, EXIC5 mmUEBICRELLHEARFSARRB TS AZRER, HAEFZR 3
il EO/NENBRIE LT HEZBER & L, S OHE, BEB L OMAEE CORKRE R L.

DOTEAAEIF L, BERERICYERLZ. U1V IEREIC OV T, BATE B IS HIBRET 2 S I L,

ik

*
B0 iER, UIVIEESIOEN M ERAE L. AR/MEKIZO W TIE, BfEL T b/ EE
1.5em Ul EICHELEEOREE L.

Xk, FERBAMAEICOVTE L KEYSY 40 B0 3 KEE L, EMEOEHMINOES
RBIOEMBZEOEFTMREICOVWTIT L EYLY 20D 3B L Lz, ks, FEREBEIC

DOWTIE, T —7 %A U EEH%IZ Tukey D HSD BE & 1T - 7=.
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#w R

THERERIL, LB »DLTERMGENS 6 ARIC—FICEE o772 (5B 4-3X). Biibith
D 14 B O EERBET, B RN 27.5,727.5CIZEBV T 99.2% & 720, 30,,20C® 90.0%
BLU28/726CD 92.5% L ik L CTEino7o, EMA EMEE b ETIH o7,

EHOARELIBI O 2HOESRIT, LHAKMIZEN RPN, KEIHOESRIIN

i}

REHEAAS 32,7 14CIZB W T D 3 X &l L T/hE o7z (8 4-55%K).

Iz e By MROBEZTAONT, TXTOKRPHELLE (F—2EK). fiI&EEToH

i}

B, W mEEIAY 32,714°CH LU 30,720°C & ik LT 28,726°CH LY 27.5,727.5CITHB WV T/
Ihote (5F4-6 &), MEEEIT, 32/ 14CHM 3K LML TREN-T2. BEETOHHE
F O EFH L, 32714 CH LTV 30,720°C & il LT 28,726 CH LU 27.5,727.5CIZB WV T/h &
Moz, BfEE CoOHIE, 32/714CH LTV 30720C &t LT 27.5727.5CH/hEinoi-. )
DIERIL, WEXEIZEN RN, U1 IEEIL, 28/26CH LV 27.5/7275C L ik L T, B
EETCORENPRLRED -T2 32/U4CITBWTREN- T, HRV/NEEIE, LXK ZEN 7

no 7.

=

F A (Wi, 1943) R° MU H T O R (EHES, 1982, 1984) 5 LU F = (HFF, 1972)
OFEIX, —TFRELHEBELTCERTEENMENDIZEDRMONTND., Ma¥$a vz
T, BHFE¥RIEZ 27.5CE LB /WA 32,714°C, 30,720°C, 28,/26°Cis L 18 27.5,727.5C T
X, B0 b O T ERHMG 6 FRIC—FICTERBEREE -2 F4-3K). —ERBIW
ZBIRIE, TERBMICH L TCEEZRIZSRNoTI 0D, MraXxta vis AT oS

BRI TAEET 2560 FHEREMSELREE, FHRIBICHET2EZITLnENnZS.
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] & BEH o JR 2= (Difference between the day temperature and the night temperature, LA T, DIF
LWgE) 1%, 7y ARv= U (Erwin &, 1989), T A7 1= L (fix K6, 2007), XFa=7
(Kubota &, 2000), A hv 727, ¥r¥avyy, RUyv—BI0A " F=r 2 (Ito b, 1997)
IR WT, FELPHIMRICK L TEDOZIIMEENIC, AOEITIHNIENT S, Fra¥ks
TIZEWTYH, BHERAER 7 74 FbrUVAT ‘ArrkUAa N Z&iR 15C—T L LEHA,
BURAY 25C L i L T30 CTERMEMEES N D Z En@HEESN TS (LS, 2012). KFE
BRICI W T DIFALBES R T L2 B HiBA AR 35 A& OEME 1%, WINbARIETH Y, IED DIF
L DEMRE~DRBEIAONR NI,

EMBEDOAEFTEZAHLE, FEHN 32,/ 14CI2B W T, MEMHKS LI OREH KL, 275/
2715CH L 28726 C LI L TREL, Fo, i, BEBIUOHEEETOREKIZOVWTH R
Eode (5 4-6 £). RHEIH 1 HICKIT 20/ K2 32.5,/18°C L FERIZ, B0 32°CHMEIRE
FRREZHD SE, TORRE LTEFRREBE RoTe LRI N, FEKG 35 HMEZED
TEMEE OFIN B OREL BN % CTh -7 30,720C, 28,/26°CH K11 27.5,7275C (5 4-5%F) |
BT, 3020COMBEETORY, BEETOAH, REHMEBLOMEE TORBUL, 275
SIS CEH L TAHRBICRE o7 (5 4-6 ). KHEIH 1EHOER L, 2BLOAHT 2 HO
FEL 2ICBWTEMBI, TAZTN4H9H, 5H21H, THTRBXU8A18ATHY,
ERE BB E TOMM A% B IREICm 5 1EH, H250Id&EiES ARBOERTH - -
AHEIZBITHERMABIL10 A 6 HToH O, Ehin 6B E TOMMAMRIES B BB 5 /R T
bHot=. hlaXxxgyid, BMEHMY (Halevy-Kofranek, 1984 ; Islam &, 2005 ; ZHH 5,
1982) TH YV, miISEE L TWRWAZE 2 b R BHE 264 2 MR O mil i3 (e E Ry IS
4% (Ohkawa &, 1991). F72, H2EICB VW THE L Xk 912, /KR 710 MK E L 2 47

STESATHREAHEZOEH TOSEIERB L OEBIEN by a X% g v AFITIHIAIZ/ER
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T 5. /b (1980) 1F, mEy MMENRWIKF 7 HHEE ICBWT, o RIRICHEBL TW
MWL, I5CO T 74 R hr U NTTRTOKNBEE v M L7, 20C TIiE 96.7% MR L,
25CTIE 96.7% N %E L, HIFRELZFEDLI L TrEy MEOBRAZEBTEDLZ L 2HWEL
TW5., ZNLoREZEET DL, WA FBEEKELELZZ hvaXEavicBWT, FE
OO 30°CIE, KIEFEEZ D D70, EMEOREREN SRS AR TH HEH T
FAEBOEBESEALL, RIRZEARICHN DR TIIZNNBEE LIRS 5 L HER S
nic.

AKEH 1~3 HIAT T FERICBNT, EHEEICEE Y MROFEAEIT RS, F—DERIZEW
TRBXM T ETREICE LWEIT R o7z (5 42, 44 BEXV4-6K). 202 &b, F
WERBAER, THEOEMMAES R, e, REBIOREETORKICERL, ALEEFIAL
TSR B W EREICRS O CHB GG 35 HR OB WIEEZ 2715C—ECTERT LIk,
WTNOFEHIZEWTHEMBZRIZIEE Y MET 22 ERCECHTERTT LI EEETED L
WrL7=. AHEITIiX, BHIA 18 BE[#, PPFD 2% 125 umol-m2-st & L CTHiFIL7=. &)1 5 (2002)
&, WK IR R 21T o 72 “HT 2o IZBWT, 11 A Ta»LEM LEESEOME
RN BEINTHAT-DICX LT, 6 TANDLEM LHEOMERN 100% L 72> 72JfiK & LT,
W K FE - M BRI AL B 12 OIREE SR 721 T, HEBEIOHHNEOREZ REL TWD. E-o
T, NLHFHOMAEMNERRE CHERMICEH ZAEET D7-0ICIE, ZnbOMBEEERIZHOW

THUMATOLEND .
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100

(o2}
o
1

THERRBH R (%)
I
o

O T T T T
0 3 6 9 12 15
B BaE K

F4-38 A TOLEFIAH L7-HEREICK T 5
AR RIR A3 R — & 72 2 B 1 & 23
‘LATHRIA RN OFERBERICKIE
TR
FHOL LR, ZNEN TEEIRE (C) 1@
32,714, A\;30,20, W;28,°26, >;27.5,/27.5% 7%
‘g—
[Al—F m BRAATE B30T B IR — S/ N U
T — A IE W% DTukeyDHSDAE 1 L 05 % K e
THBAREN RN EERT (n=3)
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5B4-55% A TOEEFI LIZHEIBREIIZI 10 % BV SR AN R —
TR D IARE HIRIELDN “L AT IRU AR TERE i OFEINZH O HE
B RICKITT R

B/ s AR ARIEFAHIZES E (mm)
(C) 1 2 3
32 14 195a 33.3a 184 a
30 20 194 a 359a 29.4b
28 /26 19.8a 33.3a 30.1b
215,215 19.8a 33.0a 271.7b

F ORI —FEBRNIZIB TR — 4 72 Ol — /N SCFERINIET ukey OHSDE
TENZLD5 % K HETH BRI &R T (n=3)
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a6k A OLEAMMLIZHIBEIEREICIS T 5 B SRR DR — & DHE I RJR2S LA T RUA
DEMBRDOEFTBIOGIIEBEIIKIE T

W WIS e ET e BEET BE BEET UIWIER GIWEE A%

©) OHES  HiE oA EEY oRK (cm) ()  /ME%”
32 /14 171¢c  44b 759b  143b 1573c  706a 1387b  54a
30 20 9.0b 40a 652b  133b  1468b 713a 1263ab  54a
28 /26 69a 4 a 51.0a  116a 1388ab  691a 1128a  47a
215,215 69a 4 a 469a  110a 1350a  690a 1106a  43a

LIEAE A DD EZONT OIS mmLl EfR LB ETO R
Y EX OIS mmLl B EABRAAL -5 FALOEINL ETORIEK

* TERE H S5 mmLh EOTEARSFEAHE TE/-HETOA K

Y EEOIEAHEETORIK

¥ ERE H A/ NMED3ERLL EBREL 72 B £ T A 4K

UBITEL CWVB/IMEELS embl RICHEEL - E ORI

R OE TR TIE— 7 7L DR — 5/ N SCF I T ukey (OHSDIRE (2L D5 % /K HETH B R A DRV E AR
9 (n=3)
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F28 FAHEETEHIRET CTORIRE

F2EIRLIELOIE, MraXxa vl W TR R E R 217 > T AKTE 2 ke
B E ComBEE, FFIZ25CU LomKIRICERT 22 LIk vty MenFFEEND Z &
M6, APEBRY TIIROKE R ERELAE LMEFEE H o WITKmEBEE 2 LIE a2 T b
nNo2%%.

L L7 s, WokEFREERAEZITY, BEREICEEL TRy MENBAET L H
B Dl e, braXxa voFRZ, BRGEZFHLEZEE Y ZARTITDOL, BHE, W
BB, #s, iR, BB IOERT L 2 L TRERE N ITOA TSR, REICKRE S EELX
FH7O0T L HHERRREICHERINL TV DI TR, EAEEDRLZE I DY)V IEDLRE
BEAREIILTNDEEZLND.

Y0)

Hy, FHEEZREFELZ BRSPS E S A7 L0% (HES, 1990 ; & 7E - KL,

Ay
il

2008 ; KI5, 2003b; #2465, 2003) AtEHHL, P~ b, RU LY UBIONR D= E

BWTEMA LI TWS ([E, 2005).

Pt

HHLIEICENT, AIDREZFA LEAEREE A7 A TO MLaxx g U ORERN)N
DFTEY R AEPE D FEBL A2 R BIE L LT, SR TICk T 2B KHE - IRAHEZDOF
WX FERM, TOREBIOEMBEOERTICRITTRELZRHE L. ZO/E, W%
215CO—~ERETHEE T2 LICLY, EMEICeEy MeT 5 Z L EHONTERTT S H
, BrbtE» D B AMTAEETELZLEZWLMNI L. LAL, AR ol#Es LU PPFD
IZOWTIE, 18 HE R X 0125 umol-m2-st L\ 5 —EHRET LR EZITLZ TR, A
JIIS (2002) 1%, WK RBERIRAEEZIT 72 T o 28T, 11 A FTAPLER L
TG A OB RN 85.7% THho7=2DIZK LT, 6 A THNLBEE LIEGA OB LN 100% & 72

ST JREE LT, WoKFE i EREAHERZ OREZ T TR, FRBIXOUAHER FLaFXFxa
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UOABICR L TRET D AR L T 5.

ARHETTILHIEBR B T30 2 WKHE R M ARIR A H % o BT 3 KO PPFD 28 F3EJEBR, DRk
BEBIOEWHBZEOAEBICKIETTHELRHAEL T, EMEIZeEy MeT 22 &R EHPNIZAER
TOHOWE, BElENG 3B HECTEETLIZOOHMERBIOPPFD L0 LE S & L.
WK PR IR AR AL BRI, HEALEL L Wi L CHi B RZ2m0 D L LI FRZ BHIZEmD (R
5, 2002), W UAHHHMTIEIHOMRENPENLD (BHDS, 2018) Z b, BEBMANIC TH L

7-.

118 B

ARNEFIH LB AT RSB T 2008, FICEALHEICONTE, HORESEME DL
FICR L CTREZ RIEFTZEn@E SN TWD. BEMICE, Fa@aRt7 v 7% M0 T 18~6 K
FTO 12 FEMIZ 10 pmol-m2-st THiE T2 2 LT kv, M, FRESLIT I X OE AE LT
LB L THOMEZREL, BEMBEOEMRAK OIS Z & (EHE - KH, 2004), WAKTET
T RIRALPBRSE, N F E45em (TR {E L7 AEVER S L <ITBJLEEIEIT 4 17~22 Kl LU0 3
~TRICHATLTCIORH AR CTES T4 &, WAL LKL THORENENLDMM L7225 (K
Fo, 2014) ZEnHmEShTWD. 72, s 5 (2012b) 1%, “Fo A7 2 ="M,
WK I IR LB OB T O ABVEERIC L 2 K B ABIX, TRtk OAEF ZetE3 5 alaetE
R LTS,

Lol s, NEAZFALZASEEETE AT AZED MraX®a U OAEFEIZONT
X, SEER R AERE OBGEAFE (BA, 2013) otE, B ERFMABLLIOCARICEHT OE
BfE R (ILHE S, 2009) A6 LH, MRIEFSICEBEI A TR,

HNB (2002) 1%, WOKFEFREERELEZIT 72 HT 0O ICEBEWT, 11 H TANLFH
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L7 OB RN 85.7% ThHho7=DIZxt LT, 6 A FTANDLEHE LIZGA OMEEN 100% &
oo JRRE LT, WoKEE MR ERIRAEEZ OIREST TR, BEBIOHNE&EDREL R
LTWa. - T, NILAFHOMEFTERE CHRNICHEZLEETLILOORHRB LT
PPFD #iRET H72HI21E, HOMRERZIT TR, EHEEZEOATIILHEET OILENDD.
ZZC, RIETIE, HIEBREE NI 2R AKHE IR BARIR L% O F G OB 1 3R,
HOMERBLIOVEEBZOAFTICAREZTTHZELZMHEL T, EMEICIrEy MET 22 LRJERN

CAEBFT O Z, B G 35 AR CTEET 22O 0RBELZHLNTLED & L.

MEHLUEE

KRICIE, “VAFERTIA RN (B B axoxx, A, ANE) ZHOE. MEXE L

, IR A 12 KR, 16 BER, 20 FFM3BS KOV 24 B 0 4 KRR T 7. BB LR RE S

72200 RENVRL— (LT 4= TTURNTTT®, (BR) X DXxR) ~20144F 12 A 1
AIC 1RO L, BHEBBE TO 35 A% 10°C DMy BRI THoKTE IR BKR LB 21T -
7o, RIEAHEZKTL/Z 200541 A 5 A, K& I 275CICRESNT4BDOA o F
2 =% (LP-210-E-CT, (#%) HAKEALZMEUES) WNT 36 AMBEH ZIT-7. Z ORI
X, 3WEFBAENIT (FL20SEX-N-HG, NEC 74 7 ¢ > 7 (¥£)) #H\v, &/ kL — ki
@ PPFD 7% 125 pumol-m2-st L 22 52 E OMMIR TRI Lz, BHE P ORKSEHIT, BHELK
2B 7 HEIAKEKRDZZ, UtgIEH, KIS X OERE R I 1,000 #5124 L 72 Bl & IRk (OK-F-1,
N : P20s: KO =15:8: 17, OAT 7 7 U A (KK)) &, T DOfhd BITITKIEKD Az JEHEHf5 /K TH
Z7-. BHERBNS 35 HRE%O 2 A 9 BIC NFT RE_ U F~EM Lz, 2 ORFO A 75X
R E &M A 12 ecm E LT, HR1IFEEZZEIT-A45MA E L., HEERFOEZRRO EC X, IR

BAEMERE (AT RAL N:POs: KoO=7.3:0:38B LU AT 74 Cu, N:Py0s5: KO =0:4.5:
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6.5, WIHLbEALT (BK), "M TR ArB8LOCux1:2 TRA) MW TEMIFZ 1.6dS-
mte L, Ui 04dS-mta FEIS QWL D MEREIEZ BN L 7. EAEHE OREE L, 30C%
HZIZHEREZITV, RIEKEN 15CE TR bW E 9 MMEE1To 7. %X, ERKTETH
#FEEK (K-RD100V75W, /XY =vw 7 (¥)) % 10 EK-at 0% E Cikm ) 1.8 m ICALE L, 16
~20 FFF KON 2~8 WEITAUAT L7z,

IR, EHEOTME LV ESHT LaSMNOEY R, fhaH, ¥EBBLIOHIERRB L
DU EAZRAE L. FEERERM B, B8N0 14 HEE TICFEORMARDIZA L L,
FTERBARZEH L., EEXOWVWTROOEMA S mm UL EMELZHZMEH, EXI125 mm
UBIZHELEHEARFARRCTE LA ZRER, HAEFZR 3w Lo/NMEXBEE L H

ZBMER L L, EMENLHE, BEBIOHREE TCORKLZREM L., FXOHEAEEFIT, BE

i

RERICOIER LI, GIVEREICO W TIE, BRAERICHEROINEL, YW iER, UVItER

k=]

L OENEREZFRAE L. A/ ERICO TR, BELTWA/IMEE 1.5em L EicRE L
wOMB L L.
DA i, FEERBROFEIC OV T, 1 EHY 40 A0 3 E L L. ERME O
EHRIZOWTIE, 20D 3EL L, EMEOEFTHEICOVWTIE, 1XEHULY 16 KD 3
KEE Liz. 728, TERBEEICZONTL, T—27 %A A% Tukey O HSD REZIT-7-.

TEREN G 19 WRICERZ T L.

#w B
FIERERIL, WIThOWHERX LB EHB6 BN Om< R0, BHB8 BT TT h—
WL (F4-4X). BwbBitsEro 6 HEO FERBRE, AN 12 M T 16.7% & 720,

T LT 16 B TCIE 5.8% & ENR L, 20 W TIX 46.7% L E <, 24 WE Tl 26.7% &
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WMo To. BWBAA G 7 AR O RERBEIE, 12 KFfH), 16 R, 20 FFfd & O 24 FEH T,
ZNZI 95.8%, 85.8%, 98.3 8L N093.3% & 720, 12 Wil LoD 3MLEE L DRITIZFEN R D>
2. BHEBGNS 8 HEDOFERRIL, T X TORMETIBRULLENRRNST.

BHiBAMGD 35 HEROARE 1B L O 2 H#ioRES RI%, WA 12 B & el L Tt 3 LB
MREL, IHIREWEERELS DML o7 (BB 4TR). KEIBIV4HOES EIX
12 FFfE & i L C 20 Rl KO 24 RERI A R & <, BB RWIE ERELS RDMMm E o7z, K
L 3BXCAHEHOESRICBVT, 20 Bl & 24 BrfICIZEN oo 7.

EMZICeEy MEOEEFTAOLNT, TXTOENRMEL, TO®RICHELE. EETO
B0, B 12 REf & bhle U T od 3B /N <, 20 W & 24 RefiIC i3 = e dro 7 (6
4-8 ). WEMHBIL, 12 K &g L Cftho 3B A /NE <, o 3BT IXEZN o Tz,
FEETOHEIE, 12 i & Fle LT 20 Befilds KUY 24 Bpfil 23 /h & <, 20 IRgfi & 24 IR I 72
Wiehho o, REEEIE, 12 WM & big LT 24 R 23/ 2 <, IR EWE E/h s < 2 2 m
L7200, 20 KEf] & 24 BERICITZEDNS oo 7o, BIEE TO REUE, 12 BFf] & i L T 20 BFfH & &
24 WEfI 3 /h & <, 20 IRfRH] & 24 RERRIICIXZE R o Tz IV AER, YV fEE I X OVE R/ INMEE

X, 2 H EAICEM L7EAREBRIZBWTEN o T,

%

e

AHETIE, BBy MET 22 L R<KERNCAEFTT L Mrafdka viiae, ANIGF
AOMEMERREICB W TERRGENS 35 AMCTEET LD OEHFOIBZH 5L
oL

BMW5 (1981) 1%, WEMN 25COA »Fa X=X 2B\ THMAT ZHWT, BN EZFEERL

TeFiF DO FEERBICKIETRBEICOVWTHRF L TS, FERBRT, WIHN 0RMTIZ 0%T
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b ol=DIZxt LT, 2 KM TIEA 40%, 4 KFHETITH 50%, 6~24 FEH Tl 60~70% T - 7=
ZEEWREL, MEOERE L TWARWEZH 272D 0 MIX 6 R 2L L & famftir Tnsd. AE
IZBWT, KR IR AL PR O TR, BAEIREZPARY L b2 275CE L, B
® PPFD % 125 umol-m2-st & L7454, BmtsN S 6 BRI W TN 12 KD 16.7% &
Lol UC 20 FER Y 46.7% E AEICE 72, L L, TEEMEOZETIFHOE SITRFET,
F, BHiBB»L 7T BB O FERBARIE, 128/ O 95.8% & ftho 3ALE X ORICIZEN Lo
7o (35 4-4 1K), BEEFORMN 12 R LI EThvE, WKRE HBEEEABE L FraXsg
UOFRERMFICS L TEMN EMEE 2221300 &k L.

v axdxa vk, ENE B (Halevy-Kofranek, 1984 ; Islam o, 2005 ; £ 5, 1982)
ThY, EHEORALHICIVAFTRENXN NS (S, 2009 ; [(LHS, 2008) 7=, ¥
A g DK~ F N AT 2FERIC B W TERBE N MT b Tns . Bt ok BABT, &
PEHLSG TIXHE VITOIN TRV, H OMRERLEME DL FITMRERNITIEN T 5 /T REME 2 FE il
INTWD (f@k 5, 2012b; 7 6, 2014 ; FHEHJE - KH, 2004). 25 4-7 RIZRLEZ L DT,
BHEHE G 35 A% O OFES R, PN 12KM &KL T, PIMAEWIZEREL
RAMEE & AR, 20 BB KON 24 BN A BICKE o To. 20 BE[E & 24 BRRE & TIRENR R Do

e, BEPICEBOWTHHHINRREWVIZEREMEES NS EHIN AR TE.

:

wL7ZX oz, B (2002) 1%, WoKFEAHREERALHEZIToTbrEy FEREET D

ag
=]

D2

™

ELTCAHEFOIRELET TR, BREBIOHFENZEL TWDATBELZERL T 5.
RIETIE, WHES R2EEMEENEFICBNTYH, rEy MEORAETAORT, EMLET
TORMNIEFICHE L, TO®RICHAE L. < Ld, BI6 (2002) O#HETH LKL, 11
HTHAPLEE LIEGAEOMEEN 85.7% & 6 H TAINDLEM L7cHE OMEER 100% D 740

ACERENZ, BETOEBOEMOMETIIR N ERREBINT.
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EHWBEOETICONTAS L, HE, REBIVCEEETORKIE, BHETOWRER 12 Hi
ELbi LT 20 Beffld KON 24 WEMI 8/ h S v o 7o (56 4-8 ). F£7o, W 12~24 Be[E] O HiPH T
X, IVIEBE~OEEIALNRI -T2,

LLEDOK RS, HElh»S 35 ARZOEOKRE S, ERILOME, BEBLOEEET
OHEEICER L, WFREEE A 27.5°C, PPFD 2% 125 pmol-m2-s-1 o A T3¢EFH o B EH 7 & i B B
T, BETORMAZ 20 UL BT 252 & T, EMZICEE Y MET 52 < #HlONITER

THMVaXFa v aEETE S LB L.
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100

80
S
e 60
B
N
oy
ﬁﬂf 40
20
0
F4-4

0 3 6 9 12 15
BBk A
N TR LI RIS BREE 31T D W1 23
VATRUAR OFLEREARICRIETT R

X th O @12 %, AIX16HFRETZ, MIX20HF %,
OlF24RF %R~

[Fl—E W BHAAR BT DR — 5/ Ui
T =7 A A% DO Tukey D HSDH 12 05 % 7k e
THERENRNZEERT (n=3)
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FA-TR N TR A LIZHIBIER S Z3 U D2 ‘LA T RU AN
TERE OEIRI DR RITMIT T

A 14 ARIEFNHIES E (mm)

(IR¢fH) 1 2 3 4
12 134a 186a 6.2a 0.0a
16 16.2b 25.3b 15.1ab 1la
20 17.0 bc 28.7b 22.6bc 52b
24 19.0c 3b5¢c 29.8c¢c 84D

FHDE— DT LR DR — BN SCFNTIET ukey DHSDIR E (205 % K HETH
BARFENPRNZEETRT (n=3)

-114-



F4-8KR A TOCEFIA LIRS I 2F @ PO L AT HRUAN OB OEFTBIV

BIAEIC T T R

EEY feEc e BEET BE PIfEET bIiER

YnfeE A%

()  oR% HilY oR¥E HEKY  oORK (cm) (9) IMERC
12 238¢ 50b 738b 147b  1204b 67.9a  1164a 56a
16 10.7b 40a 67.9ab  145b  1151ab  685a  1295a 56a
20 46a 40a 59.6a 136ab  107.2a 638a  1189a 56a
24 2.8a 40a 57.0a 132a 10664 64.2a  1264a 56a

P ERE B DB EZOWT O A5 mmEl EHELZ B ETOA K
Y EZEOHIE DS mmEL B R AR 725 TN ETOHiEL

X TR H 25 FEZEICE mmEL EOTEATEIFAHGR XA ETOH K

W THAAESEE O/

v EAE B 230/ NME3ER L, EBITEL - B £ TO R %K

U BRAE HICBAIEL T/ INEER 1.5 emBl_BICR L 78 o3

F P DIE— A Z LN D[R —FE/ N SCFRITIET ukey DHSDIR E 2L V5 % K HECH B ZEDMFAELIRNIE /R T (n=3)
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F21 AERAINRETFREE

AN e (2002) 1%, Wk FRBEREQLERZITS 7 T HORCICEBNT, 11 A THAPLER
L7 B OB RN 85.7% CThHho7=DIZxt LT, 6 A FTANDLEHE LIZEA OMEEN 100% &
ol R R E LT, WoKHE R BERIRAEEOIRELIT TR, ARBIOCHNEN MLraxk
3 VDAFICK L CTHETIAREMELAZRRML TWD. BIEIZEW T, BT 12 el & BV SR
BWTH, vty MROBETALNT, EMW LT XTOKRPIEFICHE L, TORKITHIEL
o, el b, BB (2002) OWETH G, 11 A THAPLEE LGS OMEEMIT
L7EREE, BEPOEEOEMOLETIIRWI ERNRBIN. [IWHES (2009) 1%, B (8
~20 i) HEH (20~8 1) % 25,715°C & L= PASH B Wi 2 IZ 8\ T, PPFD 7% 100, 200 %
J TN 380 pmol-m2-st D TlE, WK FIREIEIRAEOK T E 42 A% OB OBE % # 5
& PPFD AREWIZ EMFHIER, M EHEEBLOEHBELPRENVWI LZWMEL TWDHA, B
% PPFD NEMH D PV axx a UDAFTIZRIETEZEZ OV TITIHAL NS TR,

£ 2T, AT, IR N2 I 1T D WK TR 1R BRI AL PR 5% O B O PPFD 28 - HE B,
HOMEBLONEMBZEOABTICRZTTHELZFEL T, EMKZICrEy MET 22 LR JESN

WWAEFTHHEE, Babith» 5 35 A CTAETH72ODOPPFD B L L H & LTz,

MEBEUVAHE

FEBIZIE, ‘LA FETA RN ((BR) P &xoxx, bvRAE, ANE) BIX® ‘NEXAKRY
AR (BK) 37—, fd, aNE) 2Lz, LEXE LT, B bbb —Emo
PPFD 7% 50, 75, 100 3 X U 125 umol-m2-std 4 KUEZFH T 7=. A > % 2_X—ZND PPFD (3,
Je & 1-Et (22 LI-190SA #5 X OVA{K LI-189, LI-COR (%)) #H W CTHlE L, HM® PPFD &

RHEIBRE L., ZoOROHIL, 3 HEFEREAE L (FL20SEX-N-HG, NEC 714 7 1~
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7 (BR)) % 24 WefERT Lz, BBIER 8 EAARE I N2 200 KV L — (LT 44—~ - 75
YETTI7®, (M) VA HADOEFR) ~20154 4 H 27T RIZ LT oML, BEbhETO 35
A% 10C oK B CWKHE FIRERIRAB 21T o 72, (RIRLHE P T LI 6 H 1 Anb,
QI5CICHTE SN 4 BDA U F 2X—% (LP-210-E-CT, (#%) B AREAL#RIER) W35 H
MEBEEZITo7. BEPTOEKRSERIZ, BHMAGNS 7 AMIIAKEKRKDRZ, DERIZA, KB
J OVEHE B 1,000 512 AR L 72 BL A IRk (OK-F-1, N: P20s: Ko0 = 15: 8: 17, OAT 7 ' U 4 (¥k))
Z, ZTOMOAITIIAKEKRKDO R Z ERHFGKTE R, BHMMES 35 AHEH%EO 7 A 6 HIZ NFT
BHIENCFA~EM L. ZORROFMG L, K EEMZ 12 om & LT, FRI1IKEZETZ4
FAHA & L7z, HIEERFOEERERO EC X, HWIRESIEE (AT R Ar, N:P0s: K,0=73:0:
3BELUNAT AR Cu N:POs: K:O=0:45:65 WIFnbEKEFE B, "7 FArE
FOCu%1:2THEAN) ZHWTEMEKZ 1.6dS-mt& L, U#%IL04dS-mrZ FEISRWE D
TR 2800 L7z, St OIREE L, 30CH HLICHRZITV, RIKKIRN 15C% FlE b
BRWNEOINEZEIT 72, F7o, EEHE T ETHAER (K-RD100VISW, ~F Y =v 7 (k¥)) %
10 Ek-at OF L CHAHE 0 1.8 mIZHLE L, 16~20 RFd KON 2~8 RRIZ 84T L7z,

TFERRE, EHEEOTMEL VB ST LEESMNOESE, MEH, BEBBIORER
BLOUWHRELZMRE L. FEREEIZ, FEBGEND 14 ARETICFEDRMZR DA
L, TERMBERZEHLZ. EXZOoWVWTN2OHMNAS mml EHELZHEZHMER, FXIZ
5 mmbl EICHEELLEAEF/HERB TSI ZHER, HARFZRS 3 @l Eo/NERBHAE
LEEHZBERE L, EM-OHE, BREBLORAEE COREALHE M Lz, FXOHEALHFIL,
FEMEZRICUBR L. YV EREIC OV TIE, LR ICHERS A OINHEL, BV ER, BI04k
B LOENEREZRE L. AO/AERICOVNTIE, BHELTWS/AIMEE 1.5em Bl EIC55E

Lf: @/%iﬁk Lf\_
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X, FERBEFAEICONTL, I EHXLY ‘LA TFATA N TES6 B, ‘NEXRX
FUA RN TEBLO48 LD 3 KEE L. EMEOHNMIOEL EIZOWTIE, 20 5o 3
&L, EMEOEFTMECONTIE, IENZY 16RO 3XEL L. ok, THERRR
IZOWTIE, 7T — 27 %A EH%IC Tukey D HSD BRIE&EIT > 72, EHEND 10 BEICEBREZK T

L7-.

#w R

THEREEL, ‘LATHATIARN T, WTNORER G EEHG 6 A%»OmEY, B
Bt 7T HZICIIBER T 7 F—I1ZiE L (B45K (A). “NERAKRTA K T, 508k
V75 pmol-m2-s T NEH LA 6 A% 55,100 38 L OV 125 umol-m2-st N EFHBEMHB 7T B L& E
D, WEIZ D LT EERENS 8 HRICIIMAT 7 h—IlcE L (45K (B)). BHbAts
MH 6 BZOFERMBIL, ‘VATHRIA L, NERXRARTA B L HIZ 50 pmol-m2-s1 73
ZNEN 79.8% & 54.9% L ik bE <, PPFD @V EIRLS s lmaz r L7z, FHBHENL 7
H%OTFERRIE, ‘LA FTHUA R 1280 TIE 93.5~98.8% L MLHEIC N2 <, “/NEXR
ART A R AZEBWTIEL 50 umol-m2-s D 91.0% &tk L C 100 umol-m2-s1 73 76.4% & K->
7273, 50, 753 KO0V 125 pmol-m2-s1d 3 XMIZEN o7, F72, BHBENS 8 A DT
EREBFEIX, MinfEE IR L 521372 <, R 90%EEoT.

BHibAGES 35 HMBZOARKEI B IO 4HOES RIX, WihfEE $12, 50 umol-m2-st & Lk
L CPPFD AEWVME ER&E < 22257 L, 100 3 X 10125 pmol-m2-st ORIZZE N 20y o 72 (5
4-9 315 X 1N 4-10 %) .

ML FE e HICWTNOREIZEB N THEMEZICe By MROFBAETA LT, T XTORRN

HL, TORICHMAELZ. iEEToOREE, msAfE S $ 2 50 pmol-m2-st & bl L C PPFD 7%

-118-



BWIEE/NEL B HEMZRL, 100 B L0125 umol-m2-st OMICE TR -T2 (B 4-11 B &
W 4-12 ). &L, WA L © 12 50 umol-m2-st & il L THod 3ALEE /&<, ‘LA T
BFUA R T, 75 pmol-m2-st & 125 umol-m2-st L ORI ZEN A B2 h, KA EEE 72
HRERETIERholz., NEXARTUA R TIX 75 100 3 KO0 125 pmol-m2-s1 @ 3 ALE D
=N 7eholz. BEE TOHEE, WinfEE 12 50 umol-m2-st & kg LT 100 35 L TN 125
umol-m2-s1 /N E oo, FEEMBKIE, ‘LA FEUA N T 50 umol-m2-st b bl L C o
BALE /N, 75, 100 B LT 125 umol-m2-st D 3AE|TIZZEN R o T2, ANERAKRT A
K’ CIL 50 umol-m2-st LD 3MELD R 2N T2 o 72, BAIEE TO HEX, WAL $12 50
pumol-m2-s1 & fhiig L Cfthod 3 ALY/ X <, 75, 100 35 K OY 125 pmol-m2-s1 @ 3 ALER (2 (X 20
inodo. YIVIER, GBIV AEES XTOEP/NMEEIE, mMfEE I 7 H ERICEM L2 ARFERIC

BWTHEREN R P T

ARETIE, BRIy MET 22 ER<KHERNIEFTT L Mrafdxa vz, NIOGH
MAOAHMEHEREICB W CHENBLENS 35 A CTHEET 72O OF R H 0 PPFD & B & H|
oL

BHG (1981) 1, WEN25CHOA »FaX—ZICB W a2 T, MENHFERIL
O TERBICKIEZTEEICOVTHRHF LTS, 10IXEL FTEHTFERBEN %D TH- -
DT LT, 100 Ix TIEHI 30%, 1000 Ix TIEHI 60% 35 £ T8 5000 Ix LA ETIHIE & A EEBRLK
80% ChocZ La#E L, MEIOER L TWiRWE 24525 7= OO EIL 5000 Ix (X405 & m
1T s, REFFRICEB W TR R BEIRAIEEZ OB HIREEZ 27.5°CE L, W% 24 FER

ELyd, Bashnb 6 HFEOFERRARIL, ‘LA THRUVA P BLY NERARTA |’
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& HIT 50 pmol-m2-s1/NZFNF 79.8% & 54.9% &k b <, PPFD M@ T E/h & < 7e B 1A)
ZaxLic. LinL, ‘LA FHRTA N OFHBENS 7TA%OTERBELLOY NEXRAFRY
A4 N OBERBEND 8 B O TERERIL, LMHICKEE T hro7 (F45K). Zh b0k
B, BHEF O PPFD 2 50~125 umol-m2-st O#iPH CTHiviE, W AKRE 7@ MR AR L7z b
aXFXa vOFERBRICR L CHEM EMBE 222 TR0 &l Lz,

BHiBAMGNS 35 AREOAE I B LV 4HOEL KX, PPFD 7% 50~125 umol-m2-st o i
IZHB W T, 50 umol-m=2-st & b L C PPFD 28 @ WM E E R & WM Z 7~ L, 100 umol-m2-st 35 &
125 umol-m2-st N FEICKE -7, LHL, 100 pmol-m2-st & 125 pmol-m2-st & D] T
FEDN R o7 (B 4-9 B XV 4-10 %), [LH B (2009) 1%, B4 8~20 K, Wif#l4 20~8 If
&L, B/Wi 2 25 715°C & LA B 2 ENICI W T, PPFD AR EWNIE E 6 %O
O THER, METEELBIOEHBENIREN E2HEL WD, AETIE, 100 pmol-m2-st
& 125 umol-m2-st L CTHE MM S 35 HHEZEOARE I B L WA4HIOEG RIZEN 2> ToDIT
*LC, A S (2009) Tix 100~380 umol-m2-s1 &% TiX PPFD A K& W E E W O E NMENT-
RCOAREORERERELS Bipofz, ZOENECLZERKIZONWT, (LES (2009) %, BAKH A
12 8¢ & L7225 /15CTHE Z1T> TRV, AR TIXHEIA 24 B[], WEN 275CL L TWD
ZEnD, BETOOHBMEBENFEEL TCWDLZERHERINS. AETIE, HHLEHED
B OHG E, PPFD 2 KT 125 umol-m2-st &£ TOMF & /e > 7223, LY @ PPFD TO it
LRELELEZ LN, — 5T, ANLEFHOMEMERREICBVNT, ERTRALFHEREITSE
DLRHAGE, EFRGEEBLIVCENRMOBLR =X VFHEROMBEMOLIT, ThTh 76%,
16% B L N8% ThH » RHIBEN HE®H 2 F G0N Emy (KI5, 2000). PHSHAE B REEICHE W TR

=fs]

A

e
%\%L

R EIC LV IEE SN AER TRV EOR 9% 1L, B x L F |28 I, AcBIT5

HoOBERx 32X HE L, RFICHERT 28T 0 & 2B omFER RO/ TK
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DHENTED (KIUB, 2005). T4bbh, Z5ICEVPPFD R T 5 2 EIXAE A N2
WMASHEAAEEREWVEEZONDTD, HORE LT TAEE R MOEE L CTHIFER %

TOVENDD.

S

WLk oz, ®IB (2002) 1%, WK FREEELHEZITo Ty MEBEET D

puns
=]

BN

LT, BEHAOREL T TR, HEBIXUVHFNENEET L REELZEML TS, K
TH X, PPFD 28 50 pmol-m2:-st LKWERAFIZBWTYH, BBy MEORAITA LT, EHL
T RTCOEBIEFICHE L, TORICHLLZ. el s, BIS (2002) OHETHL I
72, WATAPLEN LIEHEOHERN85.7%& 6 H TANLEH LI-HE OHE FEH 100%
OENECTEREREL, BHTORBFEOHMOEETITRNZ ERRBINT.

F2EE LHEICBWT, T~19K% 36CL LIEARNTE T 7 4 b b & v TRoK 71
RIRALERIE O F & (22~31C) D hrvaXta vOAEFBLINO Y EEE LT THEL RE
L7z, ZTOHT, m&IRIE, WAKREAREERLHEIC L EERERELBD I8, HEIERSHD
EREZNILSEED (F2-1BLW22%K) &, BAEEDN 100% & 72 5 %E LTI WBHREEHED
OO ERERO EIRMEIX 22~25CICHFETH Z E2HOLMC L. H2EH 28BNV T, 19
~TWREZ 25CE L7 ARNEE 7 7 4 b b v v CROKEE 7R R IR AL BE % 0 B i BUR O 2
AL, BiRZ 40°CL L7286, 30C Ltk L THe, BERBIUOBMEE TOHHENREL A
5 (B52-4%K) ZEZ2WLMNTL, KA 25 CHRMFITI VT Bl 28 Wk Fl 7 1T AR AL B X
LM TR EEZBD S, BRELTAEENERBICR T EHRE L., AEE LHE 1HIZBW
Th, BIHIA 18 IF[H], BE #1728 6 IFf#], 18°C & L7z N LA R L7 PHSHAL B W R 58 THAM 4 32.5C
W@ a, vy MEORAITRWEDOD, BN 275 C L L TEFRERIZR -T2
EEMEBL TV D (B 4-2%). T 2 12~24 Fffd], ARIETIIIMZ 24 el & L, W

NOBERPOREIL275C—E & L, 52 B 1 THRENL7ZBHEI2 36°C & ik L TIRW R
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ETholZ tnn, MHIICB T 2IRIBEFLREEDWMD D /NIShoTolz®d, T XTOENEIEL -
EEZ b5, Ohkawa © (1991) 1%, WK FIRBKIEQAE Z1T> Ty, T 2bbIRIEAR
BB+ TRVWEGESIZEWTrE Yy MRBFEAET DM, RIE 2 R £ TOFERIED 25C
U EDPDRRRIED 20CUA ETH D Z & 2wHE L TWD . WK AR EERIRLHEIC LY+
HAEREISNTVDLIHLEICREWTEL, KRAREZBDIELEGEEICERTLILERDH Y, 8
T Ohkawa & (1991) O X DI HPHRIRZHMET D Z L2y, EfEglcety Med 52 &<
HWRODNCAEETDHEEEETDIATHETHLEERZDL X,

ERBOLEFTIZONWTHD E, B F O PPFD 2 50 pmol-m2-st & thig L C, AEE L 7= il dnfl
& H 12 100 pmol-m2-s1 33 L OY 125 umol-m2-st 23 il 5, FERB L OB E TCOREN/ NI o T2
(BBA-11BRV4-12KR). 7220, EMENERMNE 2D 7 H 6 HEMIER TIX, & & KFO PPFD
Z 75 umol-m2-st & LT HBfEE TO HEIZT DWW T, 100 umol-m=2-s1 345 KX OV 125 pmol-m2-s1
ERETHo7-. £7=, PPFD 28 50~125 pmol-m2-st OHiJH Tix, YV IERE~DEE IR LN
Rino .

PLEOFERNG, BwtE2»5 356 HHZOH ORI X, EHEMOHE, BEBLIOMEE T
ODHBIZERL, EMIREDN 27.5°C, FMEDR 24 RO N TRAFHOMAEMEHRE CTILX, &
W RE PPFD % 100~125 umol-m2-st 235 2 & T, EMZIcuty h925 2 < EICAE

BIDhvafxxavmaeETED LHETLL.
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FHERBA= (%)

100

80

60

40

20

(A)

(B)

——3 T T T

0 3 6 9 12 15 0 3 6 9 12

F4-5 A\ TOa R L7 HI B ER BT 23610 D66 B 20Dt - U

UAFHIAR (A BEFAEFARTAL (B) OFHERIRIC K
EEB-4"

O @150 umol-m2-s1%, ALX75 umol-m2-s1%, M{%100 umol-m2-s1%,
125 pmol-m2-s1% 7R

[Fl— & Wi B AAE H 3BT B — 3/ NSRRI T — 7 A 28 414% O Tukey D
HSD# E 12 V5% K HETH EARZENRN E27R7 T (n=3)
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F4-9F A TIAAN LI BIBEE 55U 5 B A SR TS B (PPFD)
A UAF DA N R ORISR RIS R

PPFD ABEFNBIEES F (mm)
(pmol-m?-s?) 1 2 3 4
50 16.6a 289a 153a 13a
75 18.7b 349b 26.7b 43b
100 19.1b 37.3b 343c 80c
125 19.2b 37.0b 33.2¢ 79¢

FHDIE— AT LR DR — N SCFRITIET ukey DHSDIE E (2105 % K HETH BE/REN RN L
%9 (n=3)
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FA-10R A TEEFIH U HIEBRER ISR T D0 A A 20t & 1 #% FE (PPFD)
DNNERARTA B EHE i OFINL B OB B\ R IF 58

PPFD ABEFNBIEES F (mm)
(pmol-m?-s?) 1 2 3 4
50 16.6a 289a 153a 13a
75 18.7b 349b 26.7b 43b
100 19.1b 37.3b 343c 80c
125 19.2b 37.0b 33.2¢ 79¢

FHDIE— AT LR DR — N SCFRITIET ukey DHSDIE E (2105 % K HETH BE/REN RN L
%9 (n=3)
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Fa-11R AT LR BB U 51 8 OB O B 3V K (PPFD) 3L A FARU AR 0D

TERE DET BIOUIEREIZ T 2

PPFD HEET B gEgEc EE BREET gicR  oieE AL
(umol-m?:s™) oA  HiEK oA #HiK%Y oAk’ (m (9) INEER

50 117¢ 44c 32.1b 10.4b 63.1b 65.3a 48.1a 52a

75 6.3b 40D 28.4ab 9.8a 58.8a 62.7a 420a 48a

100 42a 40ab  253a 9.7a 56.3a 63.7a 4944 53a

125 41a 39a 255a 99a 55.8a 63.8a 50.3a 54a

2B BB EZEOWTNOHII A mmLl EHELZ B £To R

Y EEOHIAS mmLl B EABRIAL TR FALOHINL E TORIK

X TEAE H 2 BEZEITS mmbl EOTEAEIEAER TEI-HETOHE

Y THAETEIEE COHEIK

v ERE B 2/ MEN3ERLL EBREL 72 B £TO AL

Y BAAE BICBAMEL CUWB/NMERRELS em Bl RIS EEL 2 Ok

FH D[Rl — 717 AN OIR— G/ NTFRINTIET ukey OHSDAR B 12K D5 % K HETH B 22 DMFAEL 72V e %2~ 3 (n=3)
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F4-12R B HEFONAOCE T REE (PPFD) L afFk ay B R ARTA N OEFE DOEF B IO

I EICRIES

591

e
PPFD HEET B gEgEc EE BREET gicR  oieE AL
(umol-m?:s™) oA  HiEK oA #HiK%Y oAk’ (m (9) INEER
50 10.3¢c 42D 31.6b 103ab  64.3b 625a 4774 47a
75 62D 40a 283ab  100a 60.1a 62.1a 50.4a 50a
100 5.1ab 40a 27.3a 102ab  59.3a 6244 51.5a 52a
125 40a 40a 27.8a 105b 59.1a 63.2a 54.8a 56a

2 EAE BB EZOWT OO RIS mmUl EfRELZHETO R
Y EZ OIS mmLL EEEBIAL 725 FALOEINLE TOEIEK

X TEAE B 23532125 mmuL EOTEAFEIFA PR
Y THAAESF E TR

v ERE B 2B/ MEDS3ER L EBREL 72 B £ TO B

¢ BHAE BCPHAEL TWD/NESR L 1.5 em L BICHEL 72 E Ofn

TETZHETDOHE

F P OIR— A Z LNOIE— T/ N CFRIIET ukey DHSDIR T IZL V5 % K HECH B ZEDMFAELIRNIEE/R T (n=3)
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Mlafxda vy, MTORKNPOARE2HEMHETCOFTEHPTOBERZEIYE Y M
NFEEEN5 (BFE - RIR, 1988 ; Harbaugh o, 1992 ; Ohkawa &, 1991 ; #4415, 2001). Z &
APRE R R, SR E S T AMFERUCR T D braX X a v W JEAEZREEICL TWD.
A5 (2002) 1%, 10°CORE R T 35 HH OB AR T IREIRIRLAE A21T 5 Z &I X 0 AHE P OJE
EEERE L, »OoEMEOMERS KOREEZRETE 52 LA WE Lz, TE, WK R
RIRAAEET, @RS EE T 5MFERICB W TRENICE X LoobH 508, ALEBIS~0OE Kt
e, WAHEFRERELHEZIToTbrEy MEBREAET D, HOLWVITAEBTREDNRIEG L
NRWEFIRHELND X olz. RIFETIE, M aXxa voRENRY Y IEAEFEZ KB
T2 WoKTEFIRERIR AR ZER L emiB OB EHEINZHEE L LS & L. £/, WKHEIT
FHRIRAAHZ ICHZRSEL 221080, J0 2 OEEENSZEIITEZFA TE 2Ttk
W, I, BEMPOFER R AEEICHT A EERRE T TCOREEFICONTHKR
L7z,

FLETIE, vy MEDRZR D FE~OWR KR F IR FARRABIC X2 AFREHRIZTHONT
BRRGE L, WO TAEBLE TITHhI TV D4k & 70 WK FE I KR AL B A 200 /LB 5 151220 T
BRAE L, MW AEBMREDREZHED 720 OWKFE R EIKIRAHEORESZH LML LS & L.

FLHEICREWT, &5 (2002) IZRD2mBEEICESE, nBy MMEREORVWGFEEED ‘1
aav ) BIXOPREOr By MEARTRERFC O ‘T 7 AT R —" (THT 5 WK

TR X D AFREDRIZHOWTHMRIEL 72, £ OR R, Wk IREEREAE T,

iy

WAL L CHREORE T2y MECHhNDL L THER, BERBIUOHRMEREZELL
OH T EDRHLMMNI o T,

H2HITEBWT, 2009 FEEND —HOFEH A — D —NHIRL TWA T T4 I v A ~DiEy)
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7o W KR I AR AL EE B 52 B 5 ST D 72 0T, W KEE IR ARIRALEE Y 0 H M, 7 H R,

14 Af#], 21 A, 35 HI#, 49 B LU 63 HRIICEWT, LEFOFEIFLE O E R L OER
BOEBIZKIEFTHELRE L. ZO/ME, 774 2 ZHEA~OWKFE 1101 K IR AL 2 [#
%, 21~35 HEIA LW Z ERM LN oTc. AEBGBICEWTT T4 I U Vi & BELPTE
X, EEOHA L, Kilansd Z &< BAKEFRMEERLEIND Z N BESND. FEHRIC

Lz "L AT ARTA R T, WMok IR EEERAHE2 21 AR CTH U0 fEAERE EoRE L 722
HAEBORIERCHIEROE FTIRERS N AR, LirL, “HT2of 28T 21 BHEOW
KR 1R IE CIEBAME R 81.3%ICIE T Lz 2 & ()15, 2002), 35 HEITIEZ% < O Lk -
FMCTHAEENEED FEED, 2003) Z&, 774 IV 7 FICxtd 5 35 HE OB ITAFTR
AR EICEREL RIS RN ST e2BETDLE, TITA4A IV TREAITHID LT RAKEE
FIRERIRALPRIL 35 AN THDH EEZXDND.

i 3HITIHWT, AEFEBLS THEERITITOIL TV DA & 22 oK FE IR BARIR AL FiE N AEE B &
WYV EICKIETHELZHAOLG L LY & L. BAEMICIE, FEr2KPIRELZRIET
RIRAVER U 7= 5 CHERE 9~ 5 7k & SRR ICRIR LB 21T 5 J7 ik, MG ISR 21T 5 kB
O THHRIR AL 1 o R IEC IR T AR 7K 38 L ONR T ThHA KT 2 HEMIZ OV TR 5 K& #%T,
(] BRF L W K A - I B R AL B A AT D 2 WAL 2 5% 1 TH R 21T o 2. ZORER, WTho
W Kl I B ARIR AL 5 1A T, MEALEE &l L CREERNmE D & &b, AFB IOV IE
B W IEAEPE FOEE R 521302 ERW LN E R o7, REOKEE TSV T, £
BT 3 2 M SR 36 X ORI IG U7e H ik TR i IRIR LB 2 1T 2 1T L v e B2 b
niz.

ATV T, EEBRETIE (R R 14 M R LSRN U, W /K R - Y TR ARG I AL B

(BRI 2 R0 U 2 RSB B L 72 BRICH M B2 L TV O ERIR A BN D
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Em D, WKFE PR ARIR AL B & N % 7 Bz AL B O 8 A s 35 HIH & 72 0, WKl 7V 4K
JRALERZS 0 HE, 5 AR, 10 A, 15 AR, 20 B, 25 AWM, 30 HHEB L35 HiflE 42 8
WX AR, FOBOTERRSCEMEDOEFTICKITTHELZHA LML L L. 2Ok
R, FEEATORKEFRERREAEO HEARENEZEr Ty FEMES D Z LRALMNE
ofe. W T, M XX a UAEERL, BKEREEEAIEEZER L CLRE LYY fEA
PFEEATH oIcid, EIEBQEPICHE TSR L2VE I ERE LATRERLRVWEEBEZ ORI,

WIT, H2ETIE, THEOMBE R, BERL XOHEEL® D D WK 78 KR L% O
BEHIRESREZHONCLLY & L.

1ECB VT, B (7T~198F) #36CE L7-BHREM 77 A4 b rrrZ2HOTEHKIED

&

22°C, 25C, 28CB L UBICHAEFTR LGOIV EREICRIET B LA L. TOME, Mk
DET LBy MECHD D 6§ RKFE IR B RIRAAPIZ X0 BAEERD 100% & 72 5% E LA
B RAESD-00E, BEKIRO LRIER 22~25COFPICHFIETH 2 &, MAT2CEHELE
T52eTrEY MEZ22D O TROKE FRBREARZEHN TE L2 ERH NIRRT,

F2MilcsVT, &KH (19~7K) 2 25CE LAy A v ZHNTERHBRIRD
CHLVAWCHEER IO EREICKETTHELRE L. TOME, WHEOFT L E
 MEIZ D S T IROKHE FIRERIR LIS OF B RIRIE, BRAERLIE TSI ERNho2h, BE
BLOBHEETOREZHEMEE, UIVEREZ/NSLTHZERHLNTR T,

53 TIE, WoKFE R AE ZITo7c MvaxXxa v T2 HGERET 52 LN TENE,
IR LB gk 2 T A L 72 WARES B DN MR 2 TE A L7t 0 fEAEPEICIRD D 2 L& 2, WoKTE
FIR R ALER % O RO R L 6 L i 9 & L.

B OLEICR W, Wk iR EARIRAE %O 0 HIE, 7 HE, 14 HREEB KO 28 H WO Fizg

NEIERER, FEBLICUVEREICKRIETEZEBIZOWTHLNMNILEY E L. 2O/, &
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KRR LB K 5 A B RERRIL, BRBRLEO BZIZrrb b TSI THnDL I L
DN o7, FRFZS, WKHEFIREERIRAIRSE O FEEE, FERBARZARICETIE
HEWVWOEPHAL IR -T2,

B2 Hilcks W, WK B EIKRAEEY 14 BRI O 2 BICHE LT Ex D2 & T, HfiEL T
28 HMICIRIE Z 5- 2 1256 L REOAFTREDNR LR LoD, FERERMROKTZHIETES
MEWGNCLE S & L. ZOREE, WAKHEHREEIRLAHIT, 14 M4Z 205252 L TH
W ERMAREAFTRENREMFTEDLZLEBHLMNITR T,

RBIZ, BA4ETIE, PAEHMBEE AT ATO Mra X g U EORERNN-DOFHE R EFED
FHR A RN BEE L, NTXAFH LI EBREE N2 31T 2 Wk fl 1R B AR E AL BR 7% O B
RENSEBICREITREZHLNILE) & LE.

BOLHEIE 1HIZREWT, B (22~4 1) 23 18CORIEERE FiZB T 2Fm T OB (4~22
IKF) D 22.5~35C7A%, 5 2 HIZHBWT, BN 275 COMEHRE Ik 2EmH ORI O 18
~26CH, BLOW IHIZBWT, HPHXIEN 27.5CL 7225 B 5 HIF SRS EFICKIET
REBIZOWTHF Lz, ZORE, NIDERAZFM LA EEREICE W THEEHRBGN O
35 HiMlZ 275C ~ETHEH T2 LICL 0, EMEICeEy MET 22 L HONTEFT S
WEAEETEX D LWL,

B2 LHICBWT, WA 275°CE L-HIERE FICR T 2B EH PTOWM, & 2HEIC
BOWTC, BEPORARADETFHEE (PPFD) NAEBICKETEEBIZOVWTRFLE. 20
fli A, BAREHIAY 27.5CO N IO ZFH LA E M ERE CIX, BT oS4 20 KDL L,
PPFD % 100~125 umol-m?2-s1 {24 %5 Z & T, EZICeEE Y MET 52 LR EHORIZAEFT
LHELEFETEDLZENRH LN,

Pergola (1992) 1%, AN I~4 MBI L7Z ML aXF g UEICKT 5 18 CARM DILIRIC 21 H
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MU EEET L2 EICL 0 HECHE N REsTm 2 NN—F V- a0 b L, hra®
FavIlBOWTEHRBEBICLDZT ANRN—F U= g RonN—F ¥ = arnh ) —2BHET
HONEILTEZRENREREND Z L UM, 1982) [ZHOWTIEHITH NI S TN
modo. REFFRIZEWT, 18 TIEWOKE I MR AR X2 IRIRESIX, hra¥kay
DAEBEREL, KIEAHE A HORECRIBAIE T ORERT, KRR EEEZ AL SE, ZO/RE
ELTHARARBREDRBHE LNV ERHALNIC R oI, F, H2EITB W TRKET

IFERIEAHEZ OB T OLES, FICHEKGE~OEET, fER, BERBSLIOHERZE

HH
i
2

TEEDL L EBITER TR

2125, 61T, HAMENNSLSRY, BRELTU VLRI
S BRDIEPHALNIR T, BIEIZBWT, o#I L TEHEX WK EKELEE (14 H
Mz 2 [\]) 1%, @ LT 28 B MW AKRE B IRIRAE & FSEOAFTREDRN L Z LWL
ML, 2D OREERIE, MraFx kg vIiktd 2 WK AR EIRABIEL, A4 —FE— (k1
& - BEEF, 1990 ; H k1, 2002 ; FEH - /L, 1991) BEORZ —F R - X T —F (BFEH, 1983)
ERRRICHEF =T V= a B E LTERLTWS Z e amme Lz, mEy MELZE bb
aX X g VHICHTHEIRESIT, vy FEFEL, AFEEZRET D (ZEH, 1997; KIS,
1996 ; Ohkawa &, 1994 ; 7fH, 1995) Z &6, hraF¥xa vid, AF—F X« VX7 —4
(BFED, 1983 ; jiEH - a4, 1982), & A = (MRJR 5, 1990 ; #AF &, 1996) B L UOHR T L v
Y (&), 1956,1957) LWL LI ICHEFTHRERTHIRIEZEZ T 2MEM E VD, WKE
FIRMERIRLA ZTHO2 THiE, BEBIOBRMAEICELFR, plx1X5 HIZHMEL, 8 AIZ
INHEST DR H D 2 Lnnb, Fraxxa vicxd WKEARERIRLHEEZ N—F ) E—
3 VRE L ALEAT T DITIZBRMNAE LT Db Ly, M a Xk g vk, B ARESRART D
otk eBy MROBENRDLRL DL (485, 2009 ; Ohkawa &, 1993), %7z 5~20C

DIRVIRE AR & LTRSS 2 2 & (Ohkawa &, 1994) 75, WK FE I B KR AL B 2 17
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PRETHLBRATBLIOCFEEHETICeE Yy MEBBELRVWEEORKENLEEINTVNDI EEZD
NnNo5. Fiz, AUy LY UOHMEBERL LOMAET, LT LHKIEZLEE L2 (FRE, 1998) 723,
T T DIRIELE X, N—FVEB—va e fEMTON TS, MraXxa vDAEFIC
T DMBOEN ZAN=F VB —va S EMT D ZEICXY, mmEL®E (=6, 1997 ;
KIS, 1996 ; Ohkawa ©, 1994 ; 7, 1995), MEFBH KO B W (& « RIK, 1988 ; &3 -
B, 1996 ;5 /bR - JTE, 1990) F5 L O K IR ARIR AL ER (51l &, 1990 ; Ohkawa &, 1993 ;
Pergola &, 1992; &)l &, 2002) & b a X% 3 v OAEFIRE L OBREIC O W TEMRIEE D,
AEBIGIZEBNTrE Yy MERBALZLS, RERARELZTOICELET L2 L TRENCRERK %
HHTELEEZLND.

R IR LB A E ] L TRl licE e Lo hvaxfda vma T {EAEL
1T 720I12E, FFIRE Y R BKE FREEELHEICZVIKIEREL LI ELILERNH L. 2O
TeOlllE, 774 I T OB D 5T 35 HEORIRLIE 2TV, ZORMICHE 2T 5
IR ENANETAAREENEEL D, BANRMEREBICHLIZENEETHDL. AT
OEIRITEREREZ D S8, e By MEORBESCEFTRIELZ I EET L b. BRXEEZFHAL
EWEMBICE VT, FICRMIRERN 22~25C% LR L Z2VWEYBETLO2LERDL L. Z0OK
FHREE 2 LB 5 Ml -C/E R CIX, MBEEELITROEE L OFANEE L. ok FE iR K
RAAHIC LD AEBFREDRIT, FiBEoMFSh ZEBHLNE ol FiELHE Ok
FEHERHIM S 5 WIXREIZOWNT, 4%, SOICHRFTILEND D, WKREF 1R IR LB
%, RN 27.5°C, BHHAA 20 FEFLL B3 KOV PPFD 4% 100~125 pumol-m2-st & L 7= IR EE T
TEETLH2ZLICLY, veBy MET D22 R ERHICAEBTT OB ZAEETELZ AL
272 otz NTHEFALUZHIEERE FTO MraXs a vEEICO VLT, BBORITEW

I TH DN, LEORME, BEOSBLN B LD T TREMNNOFHEEY 7R E A
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PEOEBEEMEITERTLIEEZOND.
LStlE, AR THDITHILTE 2o - EICERAICE D e & & BT, KWL % L L

L7 M axXxa vDREAESITORBEBLNERIZED TWNWEZNEEZTVD.
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KL AELVEEDDITHTZY, IR KRB 5R5AE f B SRR 0% O % 3R P ER i
X, FEHED MV aXXa VICETIMELZEB LS4 b A TEX, [ LK% R
BREE A B AT ZERERERT 2> D AP SRR 72 EOMHRICEBICm T AV, KGR TE, »roBE
DZboltTHBLIEBLIUMERIRBMZE 7. LDRXVEHOELZERLLET. WMILKE
K7 Be B 5 A iy B A F JE B B 0 35 B — 1 e, B (L KSR R AR B BR B A A B A SR R BOR 0 2
R, IR ERBE D WEREWE, EAEHEHOEEZRLET. 2, MILKE
K Pe s 554 @y A2 OF e R HE AR O P BATIRE 11X, KREREFPICBOTARILDO LY £ &
Zheh, ZLORERTABEBEBNNVEBEE 7. IR L, EAEHOBEERLET.
EN T BI%, DR RS G HIRF AT IS $8s LoD, [ L KK FRLB 5 A mFL
MFREFHIAERE L CHEM L. R AE LTORPEREIHIZ>T, ARRITEELZWEEWEA
BRI G BRI IR R it o F —ROBFHAEERK, REOVRRRIB IO HiEEINTF
ZEHE R OFTHEARKIZIE, EEHFOEEZRLET. & RERSLERG BN IEIT R E B &

VH AN KRR A R OB B -, R RS BRI e T R A v o 4 — AR EE

(B

ERER I

e

WRIEER T R O FE itk ORI e Eoa 8 Rif LI, AROE

BIFDAZEAE LTHOEL, MMREOEENSCICHICEDLET, AL BITEZ KRR THEL T

,

fEERTAEW. o KB RSLR G AT FEAT R B & > — i R R O A2+, 4

~«
rb)

B ER IO KR RALR G BN I IEAT RSN & o 2 — A EEBR BT IR R R EL A ZE B o Ok
PSS 21, mORBE BERRRICESSESOARR ITYE L FITRHWEE 2 THW .
B E#HOFTERLET.

ARWFFED —HIL, BMOKEE Sl ziEM Lo BHOKENESELFE Thrafkay

DFEFmAKRIFIC L DK== 2 F ¥y MHIEEINORE ), BAKES Bz R RMAOKEBR 2
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Wt 2 EAHEMAREE (522 F v LoD | HEAZORENRLELEEY AT LOHEE]
BROEMKEY REHEEHIREAO OO HEIFERIFEE (HEZEAEEL L T 21
TR BN O EFEFIE ] IRV T FEM L7os, ESLHFIER R E N - B AL PE E BN G T 7
OB EAE X ARSI AR SE B O s H B b X OVENLAFZEBR RS R N R - A P S R
EUFTERERE LN PR ERT e v 2 — ERRATSEE O 4K (CRIIE, JREMFZEE & L CTARIFED
HEEZ 1< X2 CHHWE., ZZ2iZit L, BAEHoEERLET.

T — ML ENE A BARTE S 2B o FATAOER, —MRAEEE NG A S 2 0 L i I
X, FR8~17T AT TERAAEA EEFEERIELLZFE L THWL., ZOFREOBNT T, £<
D ELFE « SRR CRKRE HREEIEAEICL D v aXXa VOABREDRELHERT HZ L NT
&, REINROAEBRG~OERZRT I ENTEL., ZZICRKL, ECEHOEEZRLET

B35 31T 2 KR TIE, AR RSLAE G BT JE T B2 2 BT o & — Bk BfrAlF 7230 &I AR 58
BOFHAF ALK (B REREMEERSR), MEEORLZERRK, BENTFR (B M1
it 2—), B KK (Bl RBREMEEREH) X, 2RRIHDEZTENZ. W5
BT 2R E WM AME T, KBRS S EITIE T Rt o 2 —FHBROERE RK
WHFZEK, AR K, o EARRRE OBEE R K, IWe TR, bk =K, #tlp HK,
EAKAIK, IWAERK, EHEFRBSIOLHE #MRIiCE, Z2<olhhzEN. £LT,
T REBRSRFESN Y 2 — B L X EATRSBAT A OF B ERICE, REOEARNRIERIC
DOWTTHREAHE, TEREBITI M axda vAEER L L TARMRRIIH L TAHRE 2R L &
WL TCEZRRIHAEZTHE RN RN BF-> THWE., 2 2R L, BRE SO < B
DEERLET.

] 1L R 57 KB B 8 AR A B F JE BHE BRAE R AT ZE = 08 S IR AW 2 THW =, F

7o, FRZBEOFEEPCRFIEL LT, mERSLRMKERNRE ¥ —ZHIrE BT TE &0
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MEB O FiEM L, ZERRBEFEHERE Y ¥ —RIETEE OM MR+, 25 5 IR ST 5e
PR v ¥ — BT B O AR S L, TERBAREHE L ¥ —AEOHE KT
2L DTS, WhitETEWE., ZZicil, EAEHoEER LT,

B, I KRFERFFEREAMBEHFRB~OEBEBOARRBLE LV ELDDITHD, FHIZ

DEZXATINE TEELFRIEHNTS.
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