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Wit FBoABFRIMEEh, BoABFBIRREL ke LAL, REOEKXRRI
2= b -l ~4 URMTERMICLRREES N, == - VORME NS
BULETREREIERMICHENNELL B e, BHMEBER Y a2 ¥+ <=
P— b2 A afES WHMEMEHEL, vafl2 X+==F+—d4 %W
vafEl WHBRMERICE, ~7e ChoRBEVREBEEOEM cCOMED
HEER>NET 2, MEBREIEABEFEOAFTERIBEREOERE =+ -
VTRBEXFABLAEM Ry s BREBOEMTORRICE XX » > 120
ER3. AREAGYHISEREHOEELE LTI ITHEE

PP-333S07 2EMicAML B &, ERHOEXRERMO B ~K
(ot (B3 &) o BBRE DA, PP-3331Itth~S0T 0B A L D ENL DM
HEBEP >t HMEBOERIZISIT TREFRMITH ~E X - £ HPP-333T
BERMEEZPBDONE Lol MTHOEFETCRBRIEOEFEPP-333B XY
SOT DIRMTEE SNV EREZEORERRCRE LAMBINT S » 7o, FHITBARE
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INE I o T2,
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1 £ LAEBIUE Y s ERESTROET B XIETEE

Ml v FEBE 0 KE  HREE  KEEE RE

(%) (mg) (ng) (mm) (mg)
e 3 531 b? 613 a 8.4 a 922 b
5 384 b 1099 b 1.1 b 1524 ¢
8 214 a 1013 b 10.8 b 738 b
10 298 a 638 a §.8 a 123 a
& 3 1396 d 697 a 7.4 a 1031 b
5 691 ¢ 977 b 10.5 ¢ 1434 ¢
8 422 b 1073 b 11.5 d 714 b
10 200 a 590 a 8.4 b 112 a

vy OEERES %IKEE.

#1 B ERE Ak L Ao B 2
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H3 R ARAHYVEHSBEEHOEECS LR TER

BN INA £ R B X b HKEEE HREXEE R K RER

Y= (mm) E#2 (ng) (mm) (mg) (mm) (mg)
PP-333 1mg/Q 32 b? 256 ¢ 8.2 b 557 b 66 b 822 d
S07 1mg/Q 19 a 140 b 7.9 b 543 b 53 a 684 ¢
BA 2mg/Q 17 a 75 a 5.9 a 362 a 50 a 139 a
379 | 58 ¢ 258 ¢ 8.6 ¢ 658 ¢ 18 ¢ 498 b

LY VA DBERE §%/KEE.

B4R GE - REOEBHREOKS &

i - REk B#& (mm) IKE (mg)

5 % 10.9 d? 1291 d
+ = 8.8 ¢ 653 b
BA/NEEF 7.7 b 6§12 b
BRI 6.8 a 438 a
ANRA 9.2 ¢ 756 ¢

2 S vh vy OBERTE 5% IKHE,
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boht, FERMBHNABCExORZESLDbYRSWHIEER> HHE
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aﬁﬁﬁ%%béwLkﬁmﬂiﬁmiﬁﬁmﬁénéc&%ﬂ%brméo
G rAETOREBIC Y s BBENEC NS LB, MEHROEERE bIT/ha
ST o Feo KM Y 3 BEIEEM in vitroTORBEMAER RIS LB IERED
WTHEBARISENAT VWA, Ve FAETHE ~8 YOV s HREFREOR
RIS ETHSE SN TVS (&, 1985; Hu- Wang, 1982) o A THRIEHM
Vaﬁ%EﬁE<Uémﬁm%%ﬁﬁﬁbtﬁkﬁz%%ﬁﬁé(M$-m$,
1990) o % 7-, MORBERMBEAY K >VTY Y2 Y FROERE>VWTR Y
SHEEEES ~10% (TEM, 1991) 25, F A A ETMEOWMKICIS % (FEK -
EE, 1990) 4, &bkyvav A CRBEOBRICS % (HEE, 1992) ¥Th
FNBETECEBELAILIANTV S, CHLDORERIVTNOIFRED ¥ 5
mEAUREBEBLWTHBEE CHINBEMEORR, ERXVREREsNLC
CAEFLTVWD, ¥ F4 ELMORBEMBAEY ERAKOMEEZRL, Bl ¥
CERAESEA B LABVEERE TS AREORBADBRD 5o

BT ERERENOBRICX D RE 2N, HEROERAGRER
OB RICHET R EBHLIMIRIE > T WD, 24 £ ¥ (Steiniz - Vahel,
1982), 4 — %% — Y U — (Stimart - Asher, 1978 ) TREZHLENERIHET
BRETBEENT WS, LibL, #+4F ‘[IELE CTHREEOERK SV
THAEAEDEVWCLIERDTFL TH > o WERET TR ERHIERL
CTEOEBNAE(RBRDZIEDPOREAERIHEHELET S LEZ LN Do

ChooREMSRrE Yy 7Y —MSHEAREAVAHERSERFCLTR
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BEEZ2ED1BACL Yy s BRBEER2 LI BE&LBULLEFZR LI, L
DL, REDOFEKRIco>VWTRe=r-—VTEMBEEL Y s BEBEZLZ LT3
SGIENTIBICLTOb Yy s BOoBALAREOHRRBRBD oML -1 B
BEOKBIZ VWTRY+ MM ETOREEREDVTOEAKOBRBIBLNT
W5 (&, 1985) o ¥, FoRvz U TERLES ( 1900) By e+~
VEFBWTEBRBEEZZEACARE2T Y, RROERcHLZoMP RS
FEM0 ~8 atn OHEHATRB ELAELRL, BEAEOEEBB/ NI VI EEHE
LTW3, ¥ P EREDORERc>WTHEMoRBE R EROLEFMH =
BLTHEE T2, BEEOMBLITRFEHEHTER L > oo MEDOIEKR T
HMEBRAETEE Y s BEHEOXBEL LTONMARIZMRELEE L SN B,

B cmRmMs A ERRGYVELXRBEMUOBERCKEE TS, Y+ VA4 ET
BYA A4 =VOREPREL, BEXETTRIGREDOY A b2 =W
MEOERCLBEE AN B (&b, 1985) o ¥/, EYIC IV RBEEHE O
REREST ZAEFAGVHEOBR L BERRLD, 5= & FTIRNAA LBA(
Matsubara, 1991) , # ¥ 3 ¥ TIINAA EKinetin (Hasegawa, 1987) , = U T
BNAA & T EME (0.001mg, 0) OBABFEHRPIREOEARZRET 5 &
HEINLTVWE, ChicLTHEFOEEERRETZCACODVWTRY v+ 74
E (&, 1985) ® 4 < % ¥ (Matsubara, 1991 ) TENL ZThREB LI UVEKE
OIEANICHE N ICEH CEBHEPILENRT VWS, ¥ M4 ETTEBABLUOEEN
H¥HE TH HPP-333 (LB, 1989) , SOT (RS, 1989) %¥EHwwmmMmL o4
RIVwTFh ot BREORRKZEESTSPREIBOHL O TRV, LL, 50T T
B EROEBFEAKRKELSMHT2ERALSILZELOBERLALVDOBREY
Mo 0 HEBAREHOLEITUERL S, SRRBEETOMAI >V

TELIRBRHTIVENI S, Y1 ETCREEH»SOHKLEFE ICTIINAL ©BA

_14_



EDRNEYOEMAORMMBSLETH S (Morishita, 1988 ) o L2 L, MK
ERRRIEERNGYEEANM COLERNO Y s BEFEZ2 LT 2L TEBICEE

INBEBHSPIZIE - o
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FIE EEWOMIL-- LE~OBH

1l REVOERFBHEGKOEFLBIEITESR

MBERCL- CTHEEINIBEHRIBRRBNOEEE, ERBERHTTESR
55, BEZFLAREL, BERIOAB~OBERORBOBH TL
RicEIET 2 e RBTH s, WEWEZZOEIWAMULALBEREHRALD
BExOPBHEBEOEBTOARBENEBIL S, CODBR4CABRKBCBS LT
WK B BETREABOEERBERBLAEPE»VREAMIPILETH
3, Lzdo>T, BILREEHHOLD XA IR EOREELELL, ESB
JUSBSLABBLEMEhI, —F, BRCHAVLERCERRER, IE
LFOREE, HOBESIVIELIESCRVEZEROGE X2 I EHFH
EZxnTWVS (Wardel b, 1983; LUA - &, 1990) ¥ P4 ETRE IR THE
NRf:k Doy WEREPLEMCANT 2R v eE Y O/MK, REOCE NI
IDBELREOEBLRELIBARBREF FEWEE/ I LB TES: C
NOFHRORLZEEWRBEA VRIS AMEICOSENS 5T & FHE
&N b,

HERDOEE, BEAAFETRY M4 T RMOEMEEARCATRECEL S8
270, (2R MVEBSORBHASTELEREAVWLIREASLEREEEH, L
oo THENEETCRKEBORNE: B HANT L REABETH L, DR
BDEE, FPAEO9ANVZT7 Y -BHRIAPETORBFc Lo TRBREL &,
BY¥ Lt HEBEECRATAHEFNWMSNTY %,

FETCRABORENAEEREACHBTIIENTEEAOBE TIRILE
oOWTREZMX oo

HHEbEXUOHE®
ER1. BB dogtHARSBEREOLETCELITESE

HBRICI Y 2 BBES WMSEF M ~S07, PP-333 %1 mg/ /@ BRML THR

LARBIUEEAGMEEANTEBR LA EA VWL, BER TR, i1z
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KTBHWHE L, 199045 HI0HIRZ S5 7 F v A4 (40X 40X 5Tnm; 88R) ~H i
L, 25CEENTHEL LK. ERHICL2EXP IR PRLBMEBIITH T,
—ROBHLEROBBETEE L, 2W0HRCHOES, AFRREHAEL 7
ER2. REFLPOBHLBHEROLER
s BEEES YMSHABHM AL AEER» BB LI URZYRLAES
il g ORERH EERE: $2 ) 21990F5 AVHBCERLI EAKRDO 7
SZ P LVANEARAAL. 757 LA RBCRAEANCBESERL LEKCE
BL, WHECHOAFEEZHAAL /o
HRBIUZE

EER 1 TRES R RTIOCBBELABRTINTERL, MABEGIRS
NEHhoto LrL, BEBOEEHOKELLEET 5L, 507, PP-3337MN
EHCEE LGS LEAABEARELAERILLL, BoRMOIARCEA
o Cchictl, £ERAGYEERAMOE M TR O L AHEIBHEEOROKERA
ABAKEL, HEOBMMSENLL, CHoAERRGMERNEMBMOEZEHRE
H# L& < 5507 BMEHTAS LABIBPP-33AMBMcHR ol
~BHEOHERERSD L - 1o
AERGMELASALEH CEEL, ERBESNSVWEEH T LE~NOR
HMEHET2ENE N, COZERIBHEBOEFTOEE, FfiivE Ry
CRBODMBECHZ2ERET S LTHFE LRV, Cohd, EHR2TRES
B WEBREAAVCIE~OBEEE L, TOHRERKED LHEA~
OBBETRBHELATRTORENHBFLCAEBLZHBL L, WHHOFHT
e RPLUE3 MicRTESL2 K, BEX6.3 cnd, EBEOH - WHFRS
hico CHLUEAB~OFEBMI TS ORESTH S LEXL LN T
EEHOBMABL - TH~AOBREBOEEXEZEY, BHEROLTRZED S
oo hEELT, X AEBRELZEBEHOAERBICEDLE 2RI TTD
NTEth, —WBEEBTHRATRE AT T IEN LR F 257 57 R (

cuticule wax) OB ARAE TH Y (Meira- Halevy, 1982 ; Sutter » Lang-
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80 70 8 G JQQ "o 0 13

STANLESS HARDENED

“osz opz opz ozz oz 00T o8 osr o

H5 & EHICENULALERASGYESBEROAT LB LETER

RMAERAE  RARK RN BREREER SERGX

¥HE (¥O (#0 €59) (%)
$07 3.1 b7 2.5 b 0.6 a 100
PP-333 3.2 b 2.0 b 1.2 b 100
£ N 2.2 a 0.6 a 1.6 ¢ 100

2y vh vy OBERES %IKE.
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Fo & WEREONHEFHC L VBLHOLEFRKE

B X S 2 K Z R h A Ak E
(cm) (em) (em) (8)

6.3+0.5> 4.0%0.2 4.1+0.3 4.0x0.2 2.7%£0.2

: EHE+ RERE.

!F-—- B —

®3 X EBRREOCNEHMBEEHILVELH
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hans, 1978) ¥7f, [ OB S+ FFEL T A W (Brainerd - Fuchigani,
1981 ; Donnelly - Skeltron, 1989) o C O/ HEBBA OB ICIIIKX b
LVRAAERF B LI E, EEREBEHBRGLALBELEBECHRELEN SN
TW3 (HES. 1987) o
BECERBREEBOKZ bV AREASE SO ERBOKREM (KBHKES
SV KBEA) OREEER L -ALHEDLIHNT, BIEOMACERLENOD
BREIM B, Co. ALKV TOHMANITROOU TV S, WH 5 (1989) &
A FTCEBRIC, 2MATAI L RIVEMERIEL, BELEIGEVWES
OPRIFRABOHEMSEBEONL I LEHELTVE, HES (1987) By vy
2 LEFAVERBROERD> S, BERNBEEO S BRIKC, , Kk, BEBX
CHEBESBEE*LARCET LS CHBH L, LRIXENAR TS 2
ELTW5B, £7, Jungnikel (1988) A4 F IR BHOMAH LATOAKRER
BoZHEICRIA A4 =vETVYE2 LAV ERE, Y2 EHREOEKL
HEHAETBZEL, COLXIRBEHMTRY s BUITLICHEESL S LEY R
WU EBCBITTEELTVE, CHOREBRENTOEILLE VWA S, -4,
HEWHOMERBHMMARCHEM L e O MKk - BESCIDELT S LN
HENTWD (Meira- Halevy, 1982; ¥3%, 1984; Takayama 5, 1982) o ¥
BHOWELLAZ LTk #EHEEMHL, KX v XMREOBHZIFEH TS
Fh o BREBEOEEREEDI2OILEMTHIEEALON D, T 4 TTRE
M BRI TH BS07, PP-333EAMULCEBLAHREARBERMOS M T
EELAHCHABEEBEOBEAGABDLE D>, BIEEHR I OBRIZAT
Iy Bt RNERcERE LA EBoEFLSIH I, Ed/hE W,
Ltzd-T, BREBILELOADNEZKOBRLT 2 THY, KARKOEE
KL BKRA ML AZARTEZ I EHBHEBROAETENEFACELRERNO--2T
HBEEAOND, LRV MM ETRRERHSOBZFMAST B LIEIDH
HEEOKSDBEREIDDPRLCT R ENTERL, BBEREORENER TR

EEHEORH--BIB Ot ChODIEDPLH A ETTR Y2 BBELED
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23 lRE-THERLAREABETHEARBIBHREPEEZA VWS C 2L
WROTHBCIE/LERHOBRS WU HK SN S,

vANVZT7 Y -BRBEERSELSZCEPEESN (RT - B, 19845 &
M- %% 1989) —FCERFOREMBITLIU TS, LI L, ERDOFETR
YANZRT7Y —LLAEEHEIECERREE LTHETRELEETSLES
55 OHEOERBEDLHTEL, LrbBFLLTEEESIATLIET
DB E D2 ~3 FEBELTVWE, Ik, COLIRYRAFLATR -ER
SBOBELMB T ZEREBTH S, Thicdl, BEREZRNMAERIE
HTOLABICHB T I ENAETH S, £/, EEREEZEFLLTHAT
2L RIDVEESHhAEYANVZY ) -HEABEEVPEBRRE TEL XX
%o

_21_



Weli BBEREOTHE
BT, RELL2EH VLT ED 0, BEAOTFHELTOLNLSC
LB B, KL R LYY vOBFCREFEEHMAS - OBERERICRMEDST
bh, SEMCEETI VI R CREFABRMECRECHFLET I REH
FEEEEMIC B WT & ¥ v 4 £ TI36GA (Gibberellic acid; GAs) THIZE %40
BLABE, REPELEINZOBROABTLEBRENVBNICRZ I BED
SNTWE (FHE, 1973) o N4 A F—H VU -—vXAFL0HBCETIMAT
HEHLTOEERGYWENE L2 = PHONELPLT 285 ¥ RDIEHF D
LB > WTHRESB O TWS (LK - FHE. 1992) o ¥ 1 TOHBK
EicoWTh, FHRUBLIVBEBEOEFL2RELTCSWIEFHMNBE O M I
JDEHBHRODRWAAZR S EVHEBLR 5,
HEBIUHE
FIBERIKIVBONABBEHORERIZAVTEREZT» L. B
FOTHRULEINBHEBOETCSIETHELAR T LY, LENOBHEA
OFHLELTET HioRkT L dicslik, GA2ng 2, TRV 100 ng, "L i
HREABELBLA, WFh 25°CT4rMBLAR, 757 v A4 (40mnX
40mmx 57mm; 88X) ~BHE Lo MBELTHELEOREZLZOETEIBML o
SCCEBENTEMER%R, Mot L&, MTHROLEFELZHAL %o
ERBIUZE

BEOBRETHBOLA L) FERP S+ V4 TOWENR L OXREHME K GIK
BRAd 0, in vitroTHEERLZ DI bHIENBE® ShTWwa (&, 1985
Takayamad, 1982) o CDHBH I SOKRELCHE CRER TOKEFT ML
BCTH b, b A Y2 URBEFRTIBAELBLEUARLIIRELEZMAIGDL Y
Bk EHBCKRIBITHENTE 2 EBHEIRTVS (FHX, 1988) o
Hr 4 T TOLRBEBEORERLIVBONAAKREINBEERECRRFLITIVWVEAE
ROEALEBRERIBUCBE LKV N EBHEKRALLBICAEFTEMIGT
CEHhOEBRECRAKERZVWEELZON, LEF - TERPRLVE ¥ %
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HOEKBITBEO DO NBRITILENL O,
HEEHGHERMTERELARECRABIUVMAKTRLELARRET &8
YU REURT LI PR ENEX M ERBLI M THOEFSEAN /o
LdL, X VAABOHRIAD SN >, $07, PP-333 ZEML TH
BELARECTRMAKKCHENGATOAE LAXSHESR, BMTHREOEFSEN
72o SO07, PP-338 BRULWTFHSCACEGRHMBERN TS 206AEKZMASEAR
BRWw (LE, 1989) 1 HGALEIC XD EAEMEBEFEARITBHYT LB TE 1,
HWIBTHRNAEBD, BEHRNEZHEET I LM EBOLEFS WM S 1
EERMADOEEMRMEREHEP T CLPAIEIRK S, LAEW-T, GATOTF
HEMAADLED LIV EHARBEHONENTAERERZT I LB TES
EEZO5NB, LML, GARY MM BicfEmREFE LD (Filson, 1981;
Katsura, 1986; HM S, 1986 ) REOERIEET 5 (HBES5, 1989) 7o,
CADTFR~ADOHBICREBPVECHELR LI 2BR V. BAZRML TH
BLARKTREBOWZREN/NEL, LR, MTHROEFL bt itk
NE ot T, GARXAMBOHRGB D SN D - Fo

DEol toEbmoFHELTEERAGYVERAMTERLARKRIETAR
MK EGAOUBROZB NI WL ELOHMKOBZONBTHRTHELANRES
Nto 7, BEOBRLFHI L OEHMCEMLRAZRMLTERLLIRED
BERIERTOMNE (FH) tA2AVI IV EENBZERETE, &
ROMEBNERBAREILLES EEXL SN
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81 & RtainEs EROEF IS X ITTEE

AR E{CmAE ' X ®E E 4 MEXE

B (em) (cm) (mg)
i AR 6.2 b* 4.1 cd 4.0 ¢ 2771 ed
Bk 6.9 ¢ 4.1 cd 4.2 cd 3282 e
GA 2mg/Q 7.2 ¢ 4.8 de 4.3 cd 3089 de
X R L100mg/Q 6.2 b 5.8 ¢ 4.2 cd 2497 ¢
S07 1mg/Q #hik 6.0b 4.1 cd 4.5 d 2623 ¢
GA 2mg/9 7.4 ¢ 4.3 de 4.0 ¢ 3164 €
PP-338 1mg/0 MK 7.3 ¢ 4.3 de 3.7b 3032 de
GA 2mg/Q 8.3d 4.6 e 4.0 ¢ 3692 f
BA 2mg/Q 7k 4.1 a 2.8 b 3.6 b 1572 b
GA 2mg/Q 3.8 a 2.3 a 3.2 a 1048 a

2 S rohvOLEERTE %K,

e R ELFLESHTROLEE KB LITTHE

RuAERRE  R{CoTLE EETHEZ R E BIR

k=1 (mm) (mg) o8
i3 AT 7.7 ed? 1321 ¢ 0.9 be
#hi7k 8.6 fg 2044 e 1.8 ¢
GA 2mg/Q 7.9 cde 2023 e 1.5 d
I Z L A100mg/Q 6.9 b 1118 ¢ 0.1 a
S07 img/Q #7K 7.4 be 1732 d 0.4 a
GA 2mg/Q 8.1 de 2089 e 0.5 ab
PP-333 1mg/Q ah 7k 8.4 ef 2147 e 1.1 ed
GA 2mg/Q 9.0 g 2760 f 1.1 cd
BA 2mg/Q K 4.9 a 665 b 0.2 a
GA Zmg/Q 4.4 a 341 a 0.1a

YAy OEERE S%KE.
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BNE BREEREXEKOAFFEH

1 BEREBCZHSWIHKHE
HERZIALSHH1 g BETHY, —BOBRBTEFELTAV SN
BE (50~60 g) RHNFEBRNPS VW, P2 TREERELERE L THK
mLUIBE, MECESsE Tl E2BET 3 &8 MESINTY S (Takayana
- Ohkawa, 1990) o ¥7:, BBH LRI A BRECEMOEESIR{LERE TRY,
EBICHET I EBTFHREING, COROEERELEBEORBICAVL L
Hicid S, BERZEOATFBRUEZHLLPILLTHASENS 2. AMTRE
EREDLOLAFT LB (LT, BERERSIE) LETORBCMEMT 5K
EhOEBFLLE (UT, BITREREIFS) OEFEXHEL 2,
MR BXUHE

ER1. BEREREGOLFHE

v BBRES YOMSKEEMTHEELTHONLER IO, ESHNL ¢ OF
BRELARERBRAOBEF L L CAH VR, 198884 AUH KERRE LB H
BPAEE60g OBITHREL L bICEM LA, HEFEIRL120 cnx 30en& L, £
FB LTS BLEEF®ET> 7o BEERN, P20s, K0 22O T NEMNTIC2
ke/a, 2 BIHOLHEEHIC0.5 kg /a A L. EFHMI I LROLEE
KoWTHEL, MALAREBY EF THREOEAY, NEBIUVERERZH
#EL %,
ER2. BX¥oKSIPAFTHBCBIXTER

YL UTRERRE, ERREOAFVHCEBABEZEL TEKRL /b
BRE (ME/LERZE) , ETRERCHEELAL/NDRE (BITDPKXRE; 2.08) B&X
CHEAREDCI BORZEEXAVTRIEL, £FL*HELL. 0 I BIRILEKRZE
HEERELXLHE~BHEZREBENICTER L, BEHY R #EKEZILEDT
‘mirgmae, MERISHELTCERCERL LKL goR&E SOREEH
Wiho WEN H19894F4 ASHCEEBBAEEL THE L. BT, LFE
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CORBERE, £F, REOFBBARERL LEIRICT - o
ERBIUZE

M EROAFREL RICRT L KEBERERS/NDECE AEOELRIE
THREKOWL 2TH» oo BEREROMET ~OHIF RBTRERICIE N
TR VTSV EEHOEBTOEHRBETRERLDREL » 7o HI RITR
T CHRENBRIAFERCUARERERSNE oo L L, BRERE
BoBTERBRIBIEERONL 4T, NEHEHRIONE (FFER-HKF
ER+OHYER) CROEZEOMCARRERB LN oTco B KB X
UES iRt &) CRBREGIBIRERIENTTFY, BRY¥TREHEOD
EREVHELEBBE SR OBAOENNSABIBEABS - Too RFOER
FIAHAERE Nic Ry LI >emFRESUASGMERLAY, FFOEES
HTRET NeRT EICETRERTRNEV L ODP 5100 g BADLHKE
WHbDFT—HRicHT IR L, BEREHR TRIETHREROKRFICLL
DNHERLE, B8, BTRERTRFFIVORFOLTFaBESRVWE SN
TW3, FFORBRIES AT LI CBITRERCIRKE BEOMPK
EVEBERPIEHEOFSIRONADEERER TR COEMENSI(KRETCED
Ehi-FBELRB SN,

ER2TRASIOABIBELHREOABTRG LEEREKOFH L >V
THEBEL, MEBOEFREI RCRT LI CETNHRBREFOREVET
REHRIPARE(BOKRROENSGE oo LA L, MELKREKR, BITNRET
27 AUHDBAETPSEREE Y, 9 ASHRBETHRERICES X -7 &
7o, BEREHRIMBLEABEFORNWAZDBREL S ESFIIRS L UVHL
RicRd &5 icN#EH (10§25H) oM EMERIFETVI/HNESD o700 REWN
BTRPEFOAREIRFEIR T LI I ERRERRMBOK L D/ D& CIEHAL
REHKBLUVETDRERIBORZGKLERREROPHMEROEXRTS -
oo FF, BREOBEERBBARERTRIDRL,, ok TRINLIDELAR
stk FF, BFOEBRKOVWTHEBFORRCIIFERLEZRIZD AL
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(cm)
150

oO———0
BRITERER

=1 @y
100 [ ERIREK

B4R BERERSIUCETEREROM EBOLH

/IR f“%ﬁf:k%ﬂi Hﬁﬁﬁigﬂwlﬂlﬁﬁbﬁ

2 40 Il}igé BYE _f ¥ _ﬁ_i‘l-”_ m~£$ LV &

B B =R 2 ¥ =B A% HR @EAX =R

(g) (g) ({E) (&) (ﬂﬁ) (g) (&) (») (2)

BEIKE 1080.6 113.1 14.4 395.0 25.5 473.1 5.5  49.4 917.5
BITERE 1302.6 437.0 9.1 532.9 17.2 325.9 1.3 9.8 866.0
* % ¥ NS % NS NS NS NS

P FEE+HRFEHUORTE
%% ; P<0.01, %;0.01<P<0.05 NS;HEENUL
fHiIZ T R THRY ) oME
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/5 X R Ic B REOFERE
ZE: BATEREM, hRMEE. 4 BERER, HFERPLEC
H3WHMH S REALR W,

B B
()

86 ~ 90

81 ~ 85

76 ~ 80

M ~ 175

66 ~ 10

61 ~ 65

56 ~ 60 ,—
BEAEKEHK - I TEATERE R

46 ~ 50

41 ~ 45

36 ~ 40

31 ~ 35

26 ~ 30

21 ~ 25

16 ~ 20

11 ~ 15

6 -~ 10
| - 1 ~ 5 |

L i 1 1 1 []
30 20 10 0 0 10 20 30

f A& (%) Z & (%)

#o X BBERERBICETRERCETAHRFERONT
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H# R

(&)
111~
101~110
91~100
81~ 90
11~ 80 L
RERER T "5 BATERE Bk
51~ 60
41~ 50
31~ 40
[ 21~ 30
| 11~ 20
| 1~ 10
| 1 1 1 J
30 20 10 0 0 10 20
A& (%) & & (%

1K EERERBIVCBIRERCBT 3 TTEROSA

MeE, R
[ 2. 61~
2.41~2.6
HRIRE K 2.21~1.4 HBATERE B
2.01~2.2
1.81~2.0
1.61~1.8
l 1.41~1.6
L 1.21~1.4
| 1.01~1.2
0.81~1.0
[ 1 1 | , 4
40 30 20 10 0 0 10 20
g & (%) & (%)

ERL HERERS LCBITHRERCEE L. FFORKDE
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(en)
150

100 =

50

5.22 6. 12 7.3 1.24 8.21 9.13
(R. H)

9 X HIEBLUKESORBIBEEHVIKROEE
@ HEETREM. A ELEREK. o EIT/NKER

O : BITERERE.

HIN BFoBRCL3MEHOLEFEOER
A fEFT/NERZERR, B BTERER,
C :MEALERZERR, D : BBERER
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WRO GUFHL L£0H)
"HEWQ+EEH+EEL ¢
MUEEENREX D ‘XYELOALAE

BO606 BL'T ®BZ'0 ®BG9EY BGST B ROLY ®BEE O T°TZE Q€429 ERUE

Bg°G¥6 B OO ®BOO ®BOOLY Q122 ®B9WLY ®BZZl Q4 ¥'6Lz 4976l FHLE

B g°S00T ®BLOT BZT ®BGPSY 4 ¥TZ B IOVS ®BUCEL 9 0°L9Z 4 ¥U6S EHVU

BOYLE B 9’9 ®LO ®BLBIS Q4877 BLBYF ®B8IL B ELYT B 6796 EFEEN
() (CORNN:'D (3) (& () (B (3) (3)

BHE XRHE WE RE WE gH - HE K B

< M = # Q = ¥ £ £ Bl BT H o £ B

(476861) MHSHEFT ORI MO PEBTHE PAEHOLH F01E
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oto NEMLREH S LUCETIREKOTFFORRKIEINICRT &Il &
Wb D, TROLODBHEEOHEVSOBEL, BIFREHBRELIHENTELARTS - 1o
M, #E (1989) BovAVv27Y - HREAERKOEF2HAEREOKE S OHE
EErHOWTHREL, 94027 ) - KRRIMEROLEESRCELbGW I L %
HELTWS, £/, BEAETIKEORSESLBIHEEISEE LTS L
L, FEBRCTEEREZEERE CH VARSI S EROEF R/ &S,
M EHOHIAD GBS hOBAR, T4, HEIKOEHF LM THROFE
BAKE(RB 7o ERICHVAERERE, RAERERVWTFNEYI A VI T Y -
THLIBHSOMTRIUEFLOLEESHSI»IKERY, BREKEIROFH®D
BB o4 rz7) —{tHBoOBBELRELAHE V. BEBNIWETE, BT
OHEHBEML, PEBSNSSBIB[EISEZIEHPELPICTORBRE
BOFYE BRIEHOMMRIBFOKREIHFEELTCWBRIEFHLLIZNL » T,
LhH L, EBBREKOMIRAFTBEIBFOREIPREIELTCHS DXL
CIEALBREK, BT DRER NP S ic/NED - oo THILERER, &7/
REMRTREOIBITRER U TVL, &5, FFOBERBEURIKRT &
SICEILERER, BT IRERTCIBOIEL, ROWTHESKRER, BHERIER
DEERD, BEREKOFFORRRBRMBERL -Fo CHOLDOHRIEFOD
REXLTTRUPTERL, REOBEKR TRLFEEF L LI THROBRESR
ﬁﬁ%@?éC&ﬁﬂéﬂTh5(¢ﬂﬁ.HM)oLmL,$%§TmEE
EOKLSORBYE2AVARIKCEFE (2T - O THWFFOR ORI LED
FHREREAH V., SEHOAEERMEIT > W TSvartzd (1981) BAFITTY
ANZ7) —HhoDFryF -—HMEEBHELEL, BEREHIKFOATHR
WELTHD, 2OFRRNEEBEREHLAFIVEYRCIZDOTRIE VWD ZHTE
LTW3, £/, KBS (1990) B v A4 v a BEEWMEHRBBITORELEF
REAWEBLENTHEI TOEBRDBEL, P PNEDOREORVWFEEL
BT 2L TW5, 4 P EEBRERICODVTHYV I VX7 Y —{LOHR
CPRAFOREILLELRMASHIOEBOFEVPERLLTELS LS, JHLEK
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ERTRIMBMEFOLEYE, REOBABIVEAPERSBEFPMRERIRCH
TWBIeEhd, BEEOEBRASEIP BT VW2ADZVEIBUREZERT 5 C
LTHRTILIRCAERL S, HS (1990) BRAF>PREOER Y~V Y ¥
BEECEHD>TWVWEEERMELT WS, 7, REOERKRY M A A
v BMET LS NTBVERREOEFTIRSPVTHFRALEY LAV TOM
KREEDIVENS 5, doic, FE, BFEOBEBC D VWTREFOMEM I
B, TFLoBSOREEBELHE TS UMUK, 1944) tahnTEYD, &
BRELVRIIBETSE 5,
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H2H HUTREOLEME

FiEiTI CRNELE ORBREZEEEFLLTRBELALABEG, HRXZE
Bt Lo ABECREOEE, BEREOLFRUESBETRERLELRL &
RO MIm Lo HMERERIMEFOLTRBICL~CHNE I 2 TR OK
ENBOEHEL, LHrbtREOERIBEOLE &0 S EANRIERE~ OR
ALRPETE2, 91 EREBRE--THREOELEPEROHREP R 5D
T, BEEREHEAVAKRECETILbONS B EELALON D, TANEAE’
RFE, BREVELBETH FFNARORBIET 5, fhoFFHMALM
PFE, BREOCELODRVHEFANARKBL LW IHEREROETNKES
Hobicd 30 &id, BAREROAEBUY LOMRPBETRERZIOH LY
P T OREDONE, BRKICOPDVWTEETSZLETEETS %0

AHTRY P4 ERE - RAOEBREHKROEBENTOREORRINER
SURREZB BT AMEROATE, REOML, BRBIUEEBFOATHHE
oW THEL o

HEBXUHE
HiEERacEBohr ‘B, ‘8, ‘BEOEEF , ‘H)E
B BLOETRRGEOEBREEAVTHRELIT > oo BBRIRE 199054 A
15HI2 73 7 v 4 (40nmx 40mmx 57mm; 88X ) REARAA THE L, HTER
L bics AISHIEBICEEL 7oo BMEEIX120 cnXx30en& L, HFHIT
HoT3 EELEFECEET-7To IBERYN, P05, Ke0OZZTHENEMAIC2 kg a,
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Summary

Taro (Colocasia esculenta Schott.) is a member of the family Araceae. It is

grown mostly as staples or subsistence crop throught toropical, subtoropical and
many warm regions of the temparate zones. The propagation of taro is insfficent
because it is propagated vegetatively by corms or cormels, almoust 10 % of the
yield from the previous cropping is used. Sincc taro plant has leaves with long
petiole and large lamina and plant hight is from 1 to 1.5 m, developing advanced
type of culture has been difficult.

Thus there is a great need to incorporate in vitro culture technique for in-
tensifying taro production.

In vitro corm formation

Factors favorable for in vitro corm formation in ‘Ishikawa-wase’ , an early
maturing taro cultivar was investigated.

1. Plantlets transplanted to MS iiquid medium containing 8% sucrose and held
at 25°C under light intensity of 80umol-m 2-s™! for 16hr formed corms of about
1g and 10mm in diameter after 40 days.

2. As mannitol concentration in medium containing 2% sucrose increased from 0%
to 7%, the top growth of plantlets decreased, whereas corm swelling was slightly
promoted as the mannitol concentration increased from 0% to 2%. High mannitol
concentration(5~7%) inhibited corm swelling

3. Although root growth was promoted by the addition of 2mg Q2 pp-333 or S07,
top growth and corm development were reduced.

4. While in vitro corm formation was observed in all cultivers used, corm
swelling differed among the cultivars
Transplanting to soil of in vitro propagated seed corm.

1. Corms produced in vitro served as seed corms without any acclimation
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cultivar and line, the growth of corm and cormel of IP plants was satisfactory,
the ratios of corm and cormel fresh weights to whole plant fresh weight were
higher in IP plants than in those of ST plants.

6. IP plants of the cultivars classified as cormel type, such as ‘Uhan’ , ‘Do-
tare’ , ‘ Wase-kohasubaimo’ , ‘Ishikawa-wase’ produced more cormels than did ST
plants. But weight per cormel of IP plants was lighter than that of ST plants.

7. In mutant line classified as corm type, IP plants showed better corm growth
than ST plants. On the other hand, in cultivars of cormel type, IP plants
produced less corm than did ST plants, and the ratio of edible part (total
cormel weight to total weight of corm and cormel ) was higher in IP plants than
in ST plants.

8. There was no significant difference in growth habits of IP plants of ‘Ishi-
kawa-wase’ obtained under semi-forcing and in open field culture

9. It was observed that retardation of petiole extension, leaf mortality, and
cormel growth tended to start earlier in IP plants than in ST plants.

10. From these results it is concluded that in vitro produced corm of sarly
maturing cultivar may be useful as seed corm source for semi-forcing culture
under a plastic house or a plastic tunnel.

Characteristics of dry matter production and translocation of assimilates

The dry matter production and their partitioning of [P plants and ST plants
were examined. Also, comparative studies were made between [P plants and ST
plants on the translocation of assimilates for 24hr after feeding of 1330, .

1.Relative growth rate of IP plants was higher than ST plants during growing
period.

2. 1P plants indicated a higher net assimilation rate than ST plants except the
periods during from Apr. 4 to May 20 and from Sept. 24 to Oct. 14.

8. IP plants partitioned more dry matter to corm and cormels than to the
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foliage from early growth stage. In ST plants, conversely, more dry matter was
partitioned to the foilage in the early half of the growing season.

4.0n July 14, almost 70% of the total 'SC-labeled assimilates translocated to
the corm and cormels in IP plants, only 35% in ST plants.

5.0n September 9, the translocation ratio of '°C-labeled assimilates to the
foliage in ST plants decreased compared to the ratio on July 14, though nearly
half of the total was still distributed to the foliage. On the other haud, in [P
plant almost 80% of '°C-labeled assimilates translocated to the corm and
cormels.

6. Increase of cormel number in IP plants seems to induce stronger sink
strength of cormels compaired with ST plants. It also seems that sink capacity
of cormels is higher than corm in [P plants.

7.From these facts it is considered that in IP plants, more accumulation of
assimilates to cormels resulted in higher cormel growth during growing period.
Planting density of IP plants

1. Cormel production per plant of IP plant was not decreased with increasing
plant density from 278 plants/a to 556 plants/a.

2. As plant population was increased from 556 plants/a to 833 plants/a, the
cormel production per plant was decreased, whereas coemel production per are was
still increased.

Soile moisture

1. It was considered that the water stress during raising of seedling caused
abnormal elongation of first cormel.

2. Higher soil moisture rather than ST plant was suitable for top and cormel
growth of [P plant.

Physiological characteristics of IP plants

1. Zeatin and zeatin riboside content of IP corm was higher than that of ST,
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SST and DT corm.

9. The longitudinal diamater of the first cormel of SST plant was decreased by
treatment of SO07 during growing season. Conversely, the application of GA during
growing season promoted increasing of longitudinal diamater of first cormel of
IP plants. It is considered that endogenos GA affects cormel shape.

3. These results strongly suggest that the endogenous plant growth hormons
especially cytokinin level in seed corm affected the subsequent growth of plant.
Mass propagation of corm by tissue culture and raising of seed cora

1. There was marked difference in the electrophoretic patterns of protein
between in vitro propagated corm of normal ‘Ishikawa-wase’ and its mutant.
Difference of electrophpretic patterns of corm protein may be a useful marker
for detecting of mutant.

9. Although there were difference in the peroxidase, PGM, and PGI zymogram
patterns among cultivers, no difference was observed between ‘Ishikawa-wase’ and
its mutant.

3. Roller bottle culture, a simple new mass propagation method of tissue
culture was developed.

4. Membrane filters were utilized in lids of the culture bottles so as to
allow 0, enrichment. Increasing the 02 concentration promoted the growth of
plantlets. Plantlet growth was superior in the roller bottle culture when com-
paired to the statistic culture.

5. In vitro propagated seed corms could be stored at 15°C for more than 6
months by seal packaging with polyethylene film bags. There was no negative
effect of stroage on the rate of sprouting percentage of corm.

6. In vitro propagated seed corm grown in the green house at 25°C raised plant

of T~8 em with 4 leaves in 30 days seed raising with plug tray of 88 halls.
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