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Physiological studies on growth and the flowering
of a Japanese iris ([ris ensata Thunb.)
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Fig.1 Wild origin of Japanese iris.

(Iris ensata Thunb. var. spontanea Nakai)



Fig.2 White colored mutant in wild type of Japanese iris.
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Fig.3 Nagai type of Japanese iris ‘Nagaikomachi’

(Iris ensata Thunb. cv. Nagaikomachi)



Fig.4 Garden cultivar of Japanese iris ‘Tagasode’

(Iris ensata Thunb.cv.Tagasode)
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Fig.5 Japanese iris garden of Bansyu-yamasaki hanasyobu-en.
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Fig.6 Garden cultivar of Japanese iris cultivar ‘Chihayajo’
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Fig.7 Typical development process of Japanese iris cultivar ‘Chihayajo’
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Fig.8 Seasonal changes in dry weights in various organs of
Japanese iris cultivar ‘Chihayajo’

Vertical bars indicate S.E.(n=10).
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Fig.9 Seasonal changes in total sugar content in various organs of

Japanese iris cultivar ‘Chihayajo’

Vertical bars indicate S.E.(n=10).
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Fig.10 Seasonal changes in starch content in various organs of
Japanese iris cultivar ‘Chihayajo’

Vertical bars indicate S.E.(n=10).
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AREERELAEET LI FTARBRR LL. 20O A RFHIERLE. £,

HEIZODWTIEHG6ADODRY VT ) VT BT T,
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HRBFIREZBEORVIICLEEZHWVWIEL, TELIRVEYEOKT ZERE
L, T, #ITE, BRERUOEZELHEEO AIMICHE L. HEHAOLER
EEAZFFBL, FTEEES>FTBICI0EENPSEF gl d X o CEBE 2 oK
Lz, By oRB 2 EEHB0C, 3BM)T, £WAMA%E 10 EMES £ & O Tl
L, ToREZERELEABOLZYEELZFHR L. ZOKRELZD LICHYRER
Wiz,

W, T, ¥, TXZOAKEMS le 2BREEFTTERL, 80%TF /J —
NTEMHL, Bbhi T v a— VAIEEES %2 80% = ¥ / — /T 26ml IT7E
Bl Oodp»ooml WY, BMETFTTTVva—LERELER, Zunr”
ANERETIEDREVZFAI—T A ENZBBRERLET, 2 Bl
%, KBxEIWNL, S.D. W. Toinl CEELE. TE#, 20u 1l ZAXEHE
Witk w~ 25 7(655-A12 8 (RIMHIZE(A I L- 7490 7)) )i X v "Rk
HWOWEEZIToT. MK~ M7 F 7 40—k T LIC Wakobeads
T-131(NH) (300mm X 10. 7mm 1.D. ) 2 BV, & 5 A8 60°C, % B8 107N NaOH,

WE 2nl/min. D&EH T TIT o 2.

& F
NFYaUVTOERBELRBILIFARUERESEFEOCTHLALEZRAE L LR,
NF Y am TR AZe—R, Fra—R, TALT N—ALUSNDOEELRED L
N, AREPNRE T, FEEMICEELT®REZFO>LEALNT

WBHZING3BOHEICEHLTHELZIT - 2.

IDRR, SRBEREBTLIABREEESEEOLLLEARD L, BBV T
Rz 2R 7 v —2 03K bE<, BHFHAUBRETRA 7 e —XBETL, SR
a—2ZAREL Y, BIESMICEBS LE. £, A7 P —AEBEFEHNDL

BT TREICEMLEZ. BESMICE, 747 =X EbEWVWHEZTR
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L 7= (Fig.11).
BIBOWTRAKRPE TR I Vva—2 3K b&E<, RIRBIFETL, IR

HImAZ e —ARBRLbBEVWELZF L. SLIHFHUER, BES L a— 2R
E D, Ar7uw—RFEL ok (Fig.12). 7V P —RAF—F 28U
TRkERETARADNRP 0T

WMTEICRBWTR, —E2BLTRA7e—X0EREbEL, FVa—2X,
TNy b—RAFBERLCEEERAZRLEZ. AELEZIEHOETIVWINY,
RIREICEEM L, HEHCH»T TC—ERD Lk, BIEHE THRACHEMNLZ
(Fig.13).

BMIEMOREXZIZBWTIE, V27 b —A2ABHKLEL, KWTI/ra—x, A
7 v —ADIEIEVWEZ 7R Lz (Fig.14).

—F NF T a T TOEBRBERLRBITLIFAEMESAEEOELITO>ONTAHAD L,
EZROVTHE, AELEZLETOESKS TR —FHICEDS LRICENL, 9
Atk AkERY, Z0LER7ue—2AREbLEEFENT. TORRBHENIM

BT b EAS L, RIREICRECETHS L, BEFEHLRIE, BT
DEMAER LE. Bz 7 va— 2B L CTIEHFEHUE, SBEICHEMNL, R
iz Lk (Fig.11).

RICBOWTIHETORMEL 10 A ETHEML, BNV —ZABMBOFELY b
BWEEPRLE., 0%, KIEHO 12 AUBEE I Vva—xR&BCE D L.
RIRGFIZRA 7 e — 28 FbEVWEEZRL, 27 e — 2 X#HFHLE, BBILY
WA CREICHD Lz, —F, Zra—EEMCENL, BEHICEERD
Liz, $hons h—RXHFEHLBESR < ZHD Lk (Fig.12).

BMTFTEIZRWTRAZe—2p—FzBLTaWVWEZRLE., £z, £TO
FEIZRWT, RIRBEMO 11 At —BEA L, KRIRGCEM, #8FHCHED,

DL ez L7z (Fig.13).
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HEICBWTIE, TREBESAFERLAKRIC IV P—Z2PKEDHEL, 2VWT
Fra—R, Az u—ADNETH >z (Fig.14).

FELZISBHONAMEBEOLEBRELRBIZ2EHEERD L, A7 v —X
SEBIEYEIRET D OACHEDERL2EOPTEZEDLIEARRLED
otr. RIEBMICABR LETRRAI/I e —XEBRNEFEVWELRI - FTaEENR
WL, IBHICRICEDDIEEREL ok, WHEHMUBRITR TEE E TR
L, ETIHFOHEML & (Fig.15).

¥, IVA—AGHEBREYEIFTETDLIOACRELRIIEDIEH AN
FIEZE Lo KIRFICE A7 e —2ARBIBICEDDEELE SRR,
BIIBITDE SN A —REGERERIIA I v — 20K REMERITBO 5h2hoT.
FHYUBRET /I VI —AEEEBIVOEAE M EM L 2 (Fig.16).

TNV P —AEBERBIEHERIRET D IARESELBOTTEILLED D
HENRELEP R, TOBRIVICEDIEERES 2V, Z OMFEMEITHF
METHMBELL. ZOHMOILVZ h—ZAEEFREIELBE L L HEBAE W TH
Bl BAEHICEIFAE L L3IBHEORNESEBEORPTREEIZIRBIT ST V7 b

—Z2EHEBBIVEEENLCRELEWELE TR L (Fig.17).

% %=
FELEIEEOFNBEUEESEE LDV T, SRERBITL>FEHE/AIT, ©
MGERFEET D IRIRETEL, ARBPIRIBRTEL o, ETHEHIUK
T THEA L, ETEEMLALAS, ZHIRRIRE E TICETAR S hITHER,
RIRE P lolkEICRICBVW TR SN, BHFHCBT2XEOMPBET A
ERTWBhniffgasnd. £, TEMESEERIVEREL LIC, K
RE I M OREICBVWTHRAZ e —ABREHEWEEZRL, IR v —23

EERAELEWHRIZBWTEFOEERLEPoR I DL, A7 a— R TRKRIE
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—F, AEEESEROB T, EHERRBEET S IHA P LRIEHIC
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BHESHAEOE CRAKBRYPICIMR TRz v —2 0, HELHLUK, HECED
EFTRHECRVWTI/Va—22EEALTVE. FAHAL(962)FE ¥ X

BITBRAKMDOFHEFVELEZONIERETESLT VIV OFHEIE, ¥
FHMLBEAEHII T TABIES L, EBTEST V7 U, EXHORIT
RoT, XEONPAESCHBORELWESINLTVNIDTHASL ) LHRLT
WhH, ZDZEEAFTYaTTIRBNTY, ETEMRSKRRPETIZEL L
THRICE 2N A7 v —2ARHEFEHUAKE, Fra—R, JVvI7 b—R2FEOD
BriELrYy, ZEONPARSLHEBORBZLZFA IR TVWEZ LEZ2TRLT
W5,
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Z2BIOTZNZ h—AEFERXENTLIZ Mo TWD (A, 1998). &
7, NTR, A==V arOERRIITINI P APREERELLTEEN
T WA (RS, 1996 ; M5, 1998). AEEILAT L a v 7T ORECRBNTDH
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DT DB NAT VIV TIERTLIEHRORERLHFEAORBICIB VT,
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Fig.11 Seasonal changes in soluble sugar content in leaves of
Japanese iris cultivar ‘Chihayajo’

Vertical bars indicate S.E.(n=10).

30



Concentration ( % dry wt )

Content ( g-organ ' )

N

—
N

—_
o

o]

[=>]

S

N

o
[eS)

o
~

o
o

o
3]

o
~

o
w

o
()

o

o
=]

—— Sucrose —- Glucose —— Fructose

E Sucrose [ Glucose Fructose

(A)

Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May.

Jun.

1999 2000

Fig.12 Seasonal changes in soluble sugar content in roots of
Japanese iris cultivar ‘Chihayajo’

Vertical bars indicate S.E.(n=10).
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Fig.13 Seasonal changes in soluble sugar content in rhizome of
Japanese iris cultivar ‘Chihayajo’

Vertical bars indicate S.E.(n=10).
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Fig.14 Seasonal changes in soluble sugar content in scape
of Japanese iris cultivar ‘Chihayajo’

Vertical bars indicate S.E.(n=10).
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Fig.15 Seasonal changes in sucrose content in various organs of
Japanese iris cultivar ‘Chihayajo’

Vertical bars indicate S.E.(n=10).
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Fig.16 Seasonal changes in glucose content in various organs of
Japanese iris cultivar ‘Chihayajo’

Vertical bars indicate S.E.(n=10).
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Fig.17 Seasonal changes in fructose content in various organs of
Japanese iris cultivar ‘Chihayajo’

Vertical bars indicate S.E.(n=10).
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(N:P205:K20=14:12:14,JB/L X T36)% 1 4720 1 g L, EBHEMET TE
gL, ¥ 7V v 7 Lickiz, B, #1T%, &, 2E0HEEX0H5WMI
fREL, FHELHE L%, 80 CTHRL, MYPELWE L. EiX&HK
EORERT L, BRIIBRKZ, MTXLRZIPRBLOZYRAE 200 L,
IHhELESOmg AW THMAB L LEL., 28REFEBEX 2 VWTR T V= I E
Bl THBLEABEZAWY, 1 N7/ —AVETRHELE. Y7 &
i 1998 F 7T A 16 AL 1999 4F 7T H 1 H E TV, KRIRHICITA 1 E,
FRUATHE 2EATY, 1HIZSE 10 BEEEZMEH L. 1998 £ 3 A hALIE
I, MMERKES T LEBEEI2CHE LBEDLAFOR T, FEFITK BTV 1
EH YT L. 1998 F T AT E L RBEHES T 2T, BEB IV
MEFEFTOMTEELRIIZS VWIS ORLEZ. # 1999 F 3 AR ALUE,

I HELBDEMFETY 7)) V7RI T _RTERY Rz,

& 3

LEREHERIZOVWTIE, BEL2BLTRICBITZE{bEZ b ot. £k
MTEXELETHEEBRXICHEMNL, HTETEHFH O3 AL, ETIH4 A
DEXRMETLIEHIZERERY, TOBEIBEALEB AT THERDI L
(Fig.18-A).

LEEERSHFEICOVWTI, AL I0 A LAETETARICHEMNMLE. Th
UBIIEBREOREICHE Y, MTETHEM L., RKIRBIZEIRBIUHMTEXT
ZLOEZFRFIN T, EHFHPLUBITEIIBNTHEML, #BTELRT
BEERBAO L. £, BEHICEEZCBTEABMICHEML, HMTXLE

TR L7 (Fig.18°B).
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EIIRITILEREHFEOHEMA AL, —F T, HTFTEXLROFHFEIZIOW
THE Lz, fHGA96DICL 2 LM THMOERILEWIL, ROFEEFLOHF
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EERRNWZERAbN, EFRREDOFEOMEEL L TiToh 5 (ERE,1959).
—F, BHUTBRILERZTBZ L R2EEFEORIEREIB LTI bbb T
5(EB,1959). ZO0Zehb, HTEIZERLAYOFTEEE L LT AT Vs
DT DOREBEARECEERRE EFEOLDEBEXLLND. £, BIEHIIBIT S
CEREARY, T XTORETERRKEB L. ZhitgL, 28FZ2F &
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Fig.18 Seasonal changes in nitrogen content in various organs of
Japanese iris cultivar ‘Chihayajo’

Vertical bars indicate S.E.(n=10).
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XL XM IERAMETIEEIINL T RY., —F, REERFAGYWE TH
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ME RO %
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ROBIEWNEOCHFZ2 1FOLAY, IEEFTOMTELRIIEIZRVWEIK
PRl ZhzRE&E 12cn, A8 60nl OBEEARYELE=—ABKy F~ 1
KT oM L. EERICEDEO 2 —F ¢ > 7 JERH(N:P,0,:K,0=14:12:14, /8
{mtgﬁ%lﬁ%kblgmﬁb,%ﬂ%#?f%ﬁbt.ﬁﬂﬁl%ﬂﬁm
CAMNB199FE 11 HETA—EHPAICIOEELOAERE A2 S X TEL & R
EENENRR L.

BB, ZEHBIC DWW CTHAERATHEMEBE? S 0.5¢ BB L, M2 51
BRLEVISICLAE.FERMREBICOVWTHAER SEEMBRENDS 5 2RI L,
1EEDZYVRIOARDZER L., ZhALRKEREZEP TERL, 7FLE R
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Wik vm< b7 77 (HITACHI L-7100) 2 AW T 55 2B . ZOBICH W
% A 01E HISEIDO CAPCELL PAK C18(UGL 20 S5um)T, 27°C TEM L. 55 %
P16 26 50 0FETD 3B EE 5072 b @& ML, £ FOBEMHLTE
YERYE WXL UBAWRE(ESE S ,1995)F W T, YL Y VEEIEM 2R
EL, VXU LMEYERZPEHLE., 2O, 507 F b VAKBIEO D E AL

HLIEbOZHRERE L L.

R DTNV Y Ay, AR ERENSE 25~30, 39~44 ThHo. —F,

S

NTFTYa v T OEMMLEBBRIOHSEE KL TRY, BEIe~ 7T 7
ZHRWTEHELNTE 55 DI L9V Y v AL, EROBFBMENRREDLNZSDE
(Fig.19) & A —# iz, ZEH(Fig.2008 X ORI E (Fig. 2D bIEE N ED 5
ni.

IORER, NTFYaUTOEXEBRLICBITEIRLY VEBEEEYBEIIBEE 8
HETHEMLEEZ, EXHELEETD I0AXLTTHEHS L., 0%, (KIEH
AT THETENL 12 ACEHRPRbEWVIREL 2D BHHFEHITH»T THD
Lz, 4 ALLBRIXBRIER I 200 TWE I # N L 7z (Fig.22).

FLMEBCTEBEAZTAPD IIAETTERVWVEBE THR L IRIRSICY 25
AP TARZPTTEVWEE LR T, 2APL3ARHPITTIEEREL &
D, BEHICRWTHEMLLY, RENHBETDZ5A525 6 AT, TiREN
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ACBWT, XEHCIBETONOFOVR LY VEHEIRD LT,
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N ) UBRESEELTHWEIb D ER bR D,
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Fig.19 Gibberellin A3 activities of the fractions from HPLC. The activities

were estimated by dwarf-rice ‘Tan-ginbozu’ assay.
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Fig.20 Gibberellin-like activities of the fractions from HPLC of the extract
from the shoot apex of Japanese iris cultivar ‘Chihayajo’ . The activities

were estimated by dwarf-rice ‘Tan-ginbozu  assay(0.5g F.W./plant).
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Fig.21 Gibberellin-like activities of the fractions from HPLC of the extract
from the root apex of Japanese iris cultivar ‘Chihayajo’ . The activities were

estimated by dwarf-rice ‘Tan-ginbozu’ assay(5g F.W./plant).

49




~ 160
150
r, 140
an 130
= 120
@ 110
% 100
S 5
o0
E 70
£ 60
g%
4
S 30
= 920
S 10
O ,,,,,,

Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun.

Fig.22 Seasonal changes in endogenous gibberellin A3-like
activities of the extract from the shoot apex of Japanese iris

cultivar ‘Chihayajo’ . Vertical bars indicate S.E.(n=10).

50




=
= 5
20
S
=t
= 3
£
1=
5 2
)
@]
21
=
&
0

Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May dJun.

Fig.23 Seasonal changes in endogenous gibberellin A3-like activities of the
extract from the root apex of Japanese iris cultivar ‘Chihayajo’ . Vertical

bars indicate S.E.(n=10).

51




%28 Bt EERICRIT S CARESEOEL

BLIETE, VRV UVEEOEHEEREL, EXEPBMELEKT D 5
BOBEEHO6 BIth i TEERIKBW TRV VEEOHEMNA RS L,
VRVY UAREOHMESLHEICHEL TWS Z EBARBRI N, AT,
BIFEICHESY VRN LY UEREMO R Z LV E#EMICIERT S 2 &2 BMIC, #H3F
ORI EDETOEERICBT A2V VY VEREHEORKHELIZONT

FEL.

HERBIUOFE

ERICHE, RERKERBLETO, BMLUELEFERANORKBES THEE
HLAEBE®RT, FE£HREONFTYa v T ‘TR ZHHA L. HRAEEZ
2000 E 7 Bz T 21T o 72, B T O F ki, 20004 6 AR LLIEX
ELbIEWMNEOCMIFEL2 1FOALAY, BIFEETOMTELRIZSIRNESIZ
B LE., ZTHhE2RNE 12cn, A8 600nl 0OEAERVEAAE=— LB Ky b~ 1
BT oL, BEERICBEYMHDa—F 40 o BB (N:P,0,:K,0=14:12:14, 8
bR %)% 1 b7y 1 gAML, EMEMEToRALRL. RABHE 2001 4 4
AfA»rb6 ATHETOM, TERXRAIBEKELMAEL, £RAZELX
Bz rhFR 1l g 3 o8B Lk. ThE2RAEERPTERL, 79 1vE ko
FIUNMMALT UERBEMULE 80%7 & b CHIH Lz, HEBEEEECE> TH
BERR L, SEIERLY 7V E 0.5%EEBE-10% 7 h=FY ViTHE»L, &
K27 wm< 27 F 7 (HITACHI L-7100) 2 AW T 55 pE 257 . ZOBRICHWED
S A1 HISEIDO CAPCELL PAK C18(UGL 20 S5um)T, 27CTHEM L Z. 55 0 H
16 756 50 FTD 35 HEEZ 50%7 2 IiZBEPL, A FOBEMHMLE EF
BE WWEXAHBABEZHVT, YNV UERBEEZRIEL, ULV VA,

MUBREM L. 2O, 507 € FKERORZAELE D% BR
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LTz,

& e
VRV Y) VEBEHOEYREER TR, EELZ AT HPLC 2 EAHF L.
IHELERYANL) VASHYERER LA, SATRAOHFUBRETR
WOYRLY UEEEYE I HRBEOENVEETHRE L, XX HERZRAGT D
S5ARANPL 6 LA TABICENLE.. 20%EXEDOHEN/IFLELES
HTA»S 6 A LAE»TTiREBALL, 6 AP AUBEOBIERICIEETEBIC

ML T6 A THEICERKER -7z (Fig. 24).

% £
UEDRR, NnFiavy FRIR T, HHFPALBRIIIEEMER & BT
BRI R L) VERTEEEOBEMAED b7z, Hisanatu 5(1999)1F v =2 ¥
XavikBWVWT, VRV VIFEOHE, LXOMKRB L URFREZEIIFLT
HEBICE LB, EELQTHEINLTRVWIEEZRLTWVWDS. ECBEESR
HEFTHBELEZA Ny 70 GAs 2B T2 L THIEMREZND L LT
% (Hisamatu 5,1999). I NTF Y a v 7 IZBW T HIEXDOMIKR L OTEHF R
BRIV UPRELBEELTWIEEZLNDZ LR, YNV Y U 2lE
PRIV A2 ik, EOMBERBLIOEFEREORE, IV
VUAABRBERNZLE TS LIk, REOMERBIVIFREICGLT
MEWICERT 203 E200, EWEARFHYWEIC X DSHEERES O AT

WA ST,
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Fig.24 Endogenous gibberellin A3-like activities of the extract from the
shoot apex of Japanese iris cultivar ‘Chihayajo’ in sprouting period to

flowering period. Vertical bars indicate S.E.(n=5).
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E|VIE BB KIET GAs B LU GA £ & A%

[H. 2= Al D £ £

#1H AIECRETA3BINY=aF Yy — VP OEE
BVELBWT, BHFEHUBEO AT Y a v 7BV TIITEEMIER & LR
YRV UEEEREOENARD LN, EXOMERBICIEFRZEIIIY
RUVYUPBELHEELTWEEEZLND. EoTUVNVY U2 EIZLE
THZELICLY, REDOHIRBLIUOREFHEEDREL, £,V 1) VEHK
EAZLET D LICLY, REOHERBRIOCEFREOIH A ZH LI A]
TR LBEbILD. "Frav 7ot REMAET DRI, KIR
EBRZICMERBIVOBRICL D FESHY S (RS, 1983), A H
(1976)IXMNIBREEEE TR VW T, VXL Y »500ppm%E AWV THERKET 5 Z
&TC, SAMMERBLL 2B EEHAL TS, ZObDZENRLH YL
YignFvav T oREHEEERET b bOEEZDONRD. LL, THb
OHRTEREOFETVWT N LERSNMEREDORM T TIT 2 bDOTHDL. —
B, NFT Y av T RIEEHEFRLQEOBEBESCRNy NEAELITOL, TOF
EANEDRBHTERESN, BEADOBREH T CRBLEN T PHICES T
5. 20k, BHEREIIRWNT, MHARFEGA TR CEHER AT a2y
TORIERE O FESEILSANE, BEEBSICRBYTIEMR I LITHEEH 2k
EFLRIIH T2, ABEIECCHEIMEZILERT S EAFARELRD.
FRy PEHAEERLBOTREFLADRHWHML2HFEL, KREHHMEELKX
TARZLRAELRD. TITARETEANAT Ya vy 7OREIREKET ALY
VBIOVRLVY VESKBEERTHLI Y =aF Y — LV POFREZEEH P

AmEErHCTHALL.
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HERBIUVFE

PR Y, RERKRER LG OFMNLBLEEHERNORKEE THREE
BLEEZEZROPAEASE TR 2HAVWE. 1997TF TR LK Tz2TY, A
% 12cm, HE 600mlIOEBEARYVEILr=—LVERy b~ 1HBIZEEL, &
Wt TTCERLEL., EHEBOALTRIERLEEY—-FEXZ3:1TRALL
LOEMEMAL, BRI ZICHEOEH(N:P205:K20=5.3:2.0:1.0, H {F ) =
1EEYZY 5ghi A L7.

o X, GAs % 50, 100, 250ppm I KK v = =2 F ¥V —
P((E)-1-(4-chlorophenyl)-4,4-dimethyl-2-(1,2,4-triazol-1-yl)-1-penten-3-ol)
5, 10, BXU 25ppm OEE L L, 1BEESYZV N s5ml DBEREZ NNV FRT
V- TEREEICESZ U, LERHIIEL 222A/IcH25 19984 4 H 16
HURIE#S S 6 EERIER), A 1 2AXAIcY 7225 58 1 B(EWEERICIES
BesiWy), BETE 1 ARTIC M2 5 0 16 H(IRIERE OEREMR)D 3R & L,
AE ISMHBEREZHRT, 1LBERY LY 222G EHALL. ~"T v a v 7B
B, EEHIC 2 OB IEZFCHET D, HRABRILICE 1B XUE 2
TCOMEEZ2AELLE. RRER, BEAXABIUCEERIZ DV THRRIZEIT
ZE IO EHEAEBICHAELZTo72. BIIEBERICOWTHEL2IZHELT
WABREOHRE K L. W, HBRAMH Q998 FE 4 A6 6 A)OKEBEOLILZ

Fig.25 2% L 7z

i ®=
NFar T FRI OBIEIL GA3 250ppm OEALIEIZ LY WO WL
HEEMIIBWTHHEERRESIN., B4 H 16 BLBRIZBITSE 1ED

MR EBRX L9 b 4 HE X -7 (Table 2,Fig.26). —F, 2L TiIEWVWTIhD
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MEBRXICBWTHLDHERICRETEZEIRD NP2/, V=aF YV — L P
OWAWETIE, 58 1 O 25ppm LEIIBWTHROGBIEDNEEL, 5 1
SBXEEBRLT3HA, B2HTIETEENENELE L. £7& 25ppm LHE
RiZBWTHRHEZOHEER MG S, B2 5 H 1 D 25ppm LWEHKX TEHET
o (Fig.27). 72, GASUHEOGFEE 1 EORBIESEEINTZDOITXH L,
vo=ar Y- VPRBETEEILRLIV OO LAE2IEORIENBELL. 2B,

WTNOLBEIZBNTHAREIEHKICKRETERBIBOONR o7,

% =

CRULVY UBRBERERCEETEEBIZODOWTHELOHEBARDH D, &KL
(199D, Er=r YU IBWTGASEEE LBtz RETLIZ &%, /NI
FER(1990)IT A /%F 4 7 4 T AITBWT, GASE 2 IXGA4+7% 50ppm b 5
500ppm THUET L5 Z L THIEREZEN LRAELZREEZEDIZLLE2RLTWD.
EHLREIZABROVIVIBOEHIIB N TH YN LY VIZIEMAELRESED
MENRDDZ LR 5N T3 (Lang,1956;Paleg West, 1972). —JF, MR- E
H(1983)1k, "F v a v 7 ORIEHMIZE W T, KIREBCHRIRMBERICKIET Y
N Y CvOBEAMBRZNENLELTWER, AERICBWT, BHEH»LEME
iz Tix, 4H16H ©DGA3 250ppmA B KX THEILOHERED R P& -

. BEELABDIZLDE, "FT L av T ORRFRASTHICEEREELZ L

%, BEAR FAUBAERICRETAILEZHBBL TS, Z0Z b, fE
mhAE ETHELEEZONDILAAFHAISRNLY) VA EITH Z LT, M

TP a v T OFRBIBITANEGOERZRELBEIEHEEDLI O LEHAISH
5.
JoaF Yy — )P MEXDOSE, 5A1H ©25ppmiLEE X TH 246 O B LB IiE

MRPBEETH o2, ARCHEZOMELIH SN, REETZEZER
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WS, AIRO Y =35+ Y — VP 10ppmLBERAFEH THDE LE2D. 5
AIBRMEYHROEMIIIEEDOE LA PRD LN, EXOBMRBISRL LERT
OB THY, RRBRCBRE LLEFPERBHAMICELI IV =aF Y= VPOR
PRI+ REE T LI LR PEELI—HNLEEZLNDS.

BB, GAERRHRALEONRIIELIEOH TN, —F, GAL A KM

EXROEZEBIZELHRICOARBDOLNDEZ LIZOoWVWTIE, EHIXESBZORFE2 N
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Fig.25 Transition of the temperature in an investigation period (1998).
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Control 50ppm 100ppm 250ppm

Fig.26 The flowering state of the 1st flower of Japanese iris cultivar
‘C.hihayajo’ in the April 16 treatment division of GAs.

*A photograph is taken on June 1,1998.
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Control 5ppm  10ppm 25~'pph1

Fig.27 The flowering state of the 2nd flower of Japanese iris cultivar °
Chihayajo’ in the May 1 treatment division of Uniconazole-P.

*A photograph is taken on June 10,1998.
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E2H G, BIXV YV =aFr Y-V PRHTAREDREMER
RIEICRPERE TR KHO>WVWT, dBFHIZY XL Y 250ppn® EH
BALEZIT) LRI VEILOMIEN4AERESND Z L 2R L. £725
AEmZy=a3F Yy =P 25ppnx EHBMLHES D Z LITX VB2 DI
BTEIMHE S s, FEOMELFLLIAMH S NTZZD, HEITIE10ppmil
HAEIELWEE 2N, ZOBE, F2E0RE 4EMAFlcahi. 20Ok
DTNV Y RBIOYN VY VESKRBEARIANT Y sy T ORI ICER
ERBILETOLOLEEZLND D, MEEIZ O VWTOHMREIEEELN TR, K

HCHRAERHORRIBBAGEIOAEASMBE TCOLEMRMERZFAEL .

MEIRB XU FHE

R fEY L, MBASEL LTILFRO ‘NrE (Fig.28), RAGEL L
TILIF%®O ‘g8 (Fig.29), HAREELLTILFX® ‘Fo#  (Fig.30)
EEHRO FERIR (Fig.31), MMERBE L L TILFR2D ‘TROEKF (Fig.32)
tlE%RO ERE (Fig33)EHWk. TR EFN 1998 FE 7T HITEL T 2T\,
AT FRICER L, BRI LI 22 BEEE2ERICHWZ., AR ITRE
DFER LY, GAsWLIE L 250ppm DR E TIRIRH%E 6 ERERIK, v=a)
—/v P AL 10ppm THEYUEOETMICHEELRD OB, ThAthl
EAERL T2V bml ZRIGTERBFOFETCERSRMLE L., LE%, sifi LR
BRICHAEZIT o.M, ABRPHEHP(1999F 4 AN S 6 A)DKRIE DL % Fig.34

xR L7z,

& S
GASB LU v =aF Yy —VPOREIHTIRMIE, BEICIVENRAZDL

N7z (Table 3). GASWLE X CIXFEIRICBIT 2 EHBEEAIBELERED N\
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y i TREPRDONRP oI L THAELED TR TIL3HH
fenfeEsnic., FmE & ABRCHEOREDRITFE 2L TR D b h
2Tz

VE=aF Yy - VPRERX TIIEL2RICRBITOIEHREIPIBELEHED )\ »
' THEHEFBDONRPolDicR LTHAERED "#E TIHE3AREEL
. MiE CTHDOONTZHIEORBENE 1LV bE2HRICBRS<ABDONDIHR
WOWTHBRREAGESCEEMETEAON oz, £, WTHhOREIZ

BOTHARLERBCRETEZEIIRD 5120 - 2 (Fig.35-40).

% £
GASWLEIZXLVE 1FEOEHHEEIPIBMELELFED "NrE TEEIRD
bivgroleDicx LT, REKZEO “FTRIK TIXATFEIZIT > ZER L B
DHREPBDOON, 3HEENRESNTZ. —F, v=aF Y — /L PLHETI
F2NDOEHBFIEPBMBERED "NrE TEREIBDONRDP2TZDIC
LT, BBAEMLED “#R THR3IHEZELELZ., ThoORBRIFEIII-T
UNVY VAT OEEMESARL ) RBELERPORLIWTEEEZRLTEY,

ERAICE LTI, SHIBTPLETHD.
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Fig.28 Very early flowering cultivar of Japanese iris ‘Yatugatake’

(Iris ensata Thunb. cv. Yatugatake)
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Fig.29 Early flowering cultivar of Japanese iris ‘Hatukagami’

(Iris ensata Thunb. cv. Hatukagami)
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Fig.30 Medium flowering cultivar of Japanese iris ‘Haru-no-umi’

(Iris ensata Thunb. cv. Haru-no-umi)
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Fig.31 Medium flowering cultivar of Japanese iris ‘Chihayajo’

(Iris ensata Thunb. cv. Chihayajo)
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Fig.32 Late flowering cultivar of Japanese iris ‘Chiyo-no-haru’

(Iris ensata Thunb. cv. Chiyo-no-haru)
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Fig.33 Late flowering cultivar of Japanese iris ‘Maiogi’

(Iris ensata Thunb. cv. Maiogi)
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Fig.34 Transition of the temperature in an investigation period (1999).




(Z7=4) 1581 aBuea spdnymnim s £591 ], 4q [942] 9;C 18 S0USIAPIP JUBOYIUBIS sSUBSW 18118 JUBISHI(] X
"TOIIWOD B UT12M07] 35T ay3 Jo Lep Sutiamo]] aSelear o1} uo sejedysaaut 3]
=

BLED 49% ®E09 4 L¢ unp qQ gz unp 91 AEIY 01 d-®10zsU0III)
¥ 89 ®LC ®1¢9 E g unp ' Qg Wnp 8z 14V s VO IBoTeTy,
e 7L B gc e 00 ¥ §g unp ¥ g unp . - 1033107y TBATIND BUTISMO]T 518
qoeL qo¢ 99¢e8 ¥ gg wup B g unp g1 AN 01 d-S10Zeuostun)
B EES ®09 F8TL B F¢ unp ' Q¢ unp 9z 1dv 0g%s EVO DIBY-0U-04TY ),
q8 gcl e c'¢ q CFQ ¥  Fz ounp ¥ 7 unp ; . 103300 JBATINO BUTIBMOTT 8387
E88L ¥Cyg T509 4 & unp B 8] wup L 2B ot d-®1ozsuootun
®018 ¥69 519 ® gl unp 9 F1 uwnp Tz 1dv 0%¢ YD Ofeteyry),
B §8L ® g9 % 309 ¥ Qg unp ¥ 4 unp . - T0I3U07) IBATINO BUTISMO]] WINPTy
qeeL 499 q0Le q 91 wmp ' g1 unp 9 A8l 01 d-S10ZEUDI )
¥ LE8 L) LAt ¥ F1 unp q g unp 0z 14V 0g¢ 24 JUN-OU-NIFH,
qFFEL q.9 qr1/c ¥ F unp ¥ Qp unp - - 10a3U0y JEATITNO BUTISMO]] WNIPSTY
BIPL q¥c L o 4 ¥ IT wp q g p % Al 01 d-®Tozeuooin]
EIFL BED B Ce ' QT uwap q Founp LT 1Y 0¢¢ £¥O JaeSeynieH,
® 80/ qe g'c B 7FC ¥ Q] unp : g9 ‘unp - - 1033107y JBATINO BULIeMmOT] ATTB
¥ 0F8 ®079 T Eec ¥ ¢ up E8g ABIN 6z 14V 01 d-8[0ZEuoIy
® 198 €90 €609 g ounp B 7 SB[y o1 TV 0% ) AYBIEINIEE,
LB e LBED L EBFGC LB ¢ wmp ¥ UE AR\ - - 10a3U0) TBATIINO SULIAMOT] A]I82 AI9 A
(o) {ON) (wo) JamoT] pug I3MOT] 35T emven (rddy F—
SHaBus] 59483 _yiBua uel L A..m.mﬂ.ﬁaou,&w 10 238 S, - SIBATIIN)
walg 70 oN WNTWINETY] Lep Bulismol] Jo afeisay (SSUTAB)

- ole£yTY D), T8ATITND STAT asauedsp Jo o] jweyd pue Lep Buliemolf ayj 0] J-9]0Z¥U00TUN pue EVL) JO 108]Ja &1} U0 S0USISPIP TLATINTY) € a[qeL

72




Control GAs Uniconazole-P
25ppm 10ppm

Fig.35 Effect of GAs and uniconazole-P to the flowering day and plant form
of Japanese iris cultivar ‘Yatugatake’

*A photograph is taken on May 27,1999.
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Control GAs Uniconazole-P
25ppm 10ppm

Fig.36 Effect of GAs and uniconazole-P to the flowering day and plant form
of Japanese iris cultivar ‘Hatukagami’

*A photograph is taken on June 4,1999.
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Control GAs; Uniconazole-P
25ppm 10ppm

Fig.37 Effect of GAs and uniconazole-P to the flowering day and plant form
of Japanese iris cultivar ‘Haru-no-umi’

*A photograph is taken on June 10,1999.
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Control GA; Uniconazole-P
25ppm 10ppm

Fig.38 Effect of GAs and uniconazole-P to the flowering day and plant form
of Japanese iris cultivar ‘Chihayajo’

*A photograph is taken on June 15,1999.
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Control GAs Uniconazole-P
25ppm 10ppm

Fig.39 Effect of GAs and uniconazole-P to the flowering day and plant form
of Japanese iris cultivar ‘Chiyo-no-haru’

*A photograph is taken on June 20,1999.
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Control GAs Uniconazole-P
25ppm 10ppm

Fig.40 Effect of GAs and uniconazole-P to the flowering day and plant form
of Japanese iris cultivar ‘Maiogi’

*A photograph is taken on June 22,1999.
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I CAREGHMBAIOBEOEVWAHAEICKETE

FAEGE TR ORESHETIEMOBMICLLL5A LA, V=
a2 —VP-25pomE EEEAME ST S LT, HUEOBENT BMHIND
TLEBORL. RETE, BARYNLVY VAEASRBERNSEDEOEER X

CHTEICEETERBOERIZODOWTHELZ.

MER X O FE

HEEYIL, BEREROPERE TR ZHWEZ. EBRIZIE 19984 7 H
RS T E2ITY, ER 1 CEBCERLZEGRZLEBXEIC 22 BEHWZ.
v vy v E A& KB ER E L T, 7 v o X a3 — k
(2-chloroethyltrimethylammonium chloride) % 1000 ¥ X U8 2000ppm, 7 = =
> v — 2 P % 10 B X Y 2ppm, X 7 w J N T VYV — b
((2RS,3RS)-1-(4-chlorophenyl)-4,4-dimethyl-2-(1H-1,2,4-triazol-1-yl)pentan
-3o) % 250 B XU 500ppm, # X / ¥ v bk (N-(dimethylamino)-succinamic
acid)%Z 1000ppm ¥ X f 2000ppm DEE THH L7z, LBEIIEY KO ELIC
CEPRDODONTZREHA999F 5 5 7 AN, #nFN 1 EEKYEZVE 5ml %

FER1EFABOFETHMUTIT oL LHZ, ERLLEERICHAELZT 2.

& F
HIERICRETEET KRERPEEZRICBT2BEROGMOBE L IILT
Ly —HET, PTHLREEE~NDODEEN KL -7 vt a—}F 2000ppm AL
HEFigdsDIZBWTIHE2HORIEN X7 v T FF YV —)b 500ppm LHEK
(Fig.43) L 4, MBX LV b 4 BRBIE X7z (Table 4). BRI KIE
TEZ2ZIVWTNOLEXIZBEBWTHHE ILLIVLE2HICHRIBEND Z L 23FE

Doz, Zappra—bBI®FI /) Vy MLERK (Fig.4d)id Wi h oL
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BEELBWTLERERER, BEERBIVREERILRETEEEI R -, Zh
WRL T, "7 e 7 7Y =)0 500ppm LE X TIEELLLIEZOHE N IH &
N, £, WTFnovX L) VESRKRIEERICBWTOHAR ETESHRICERET

ERBIIRD LN D o - (Fig.41-44).

£ %=

AEBRTHWEZ e xa— N4 =0 s8IV ) VAEGHKEEA
X, MYORBBIZL > TEEMHEHDBICKEREN D D & & (Rademacher,
1991), NF P a v T BVWTHLESEREREZIToLBRECHFETII I L A 2
— MCEEIEZOMREIRETEE I I NEVWEEZLOND. —F, NI/ a7 b
TRy =at = VPRE NI T = VR YNV USRI E AN
PRV VRBBE Dent- I 7 L —ent- I Y L) —b—ent- I T L) — L —
ent- AV L VBOEBIKIEEBET DI EBHEAEINTE Y (Lever 5,1982;
Hedden* Graebe,1985;Izumi b ,1985) =0 A XL Y 4 & B E A &
VHLHERLHEEDR AR THY, REREHIIH L THERT I LS TY
% (Rademacher,1991). 4 EIDOERIZB VW TH A v T N F YV —)b 500ppmil
BHBETHEEZEOHEREZE LM SN, LHrLAREE, ZrbAa—|
2000ppmLE K IZB W TIHE2ROFEHMIER B3 »n 7 M7 YV — ) 500ppm
MK EFRHFIC, SRXEID S4EMIENEELZZ &6, FAIEDOEREIL,
REOHENHOBELEILTLL—FHLAVWI BB DLNL. > TAT
Va7 OREDOARLHELEOEBZHAOLONICTIZDICE, 26UV
VEAEREEROEELHEMIIRT T OLERD S.

LLEDORSR, #AHEO TEHK THLEEOEKTEZ LRI IR KAK4LH
i, 4ABEISEDLZLBAIETHo . ZOZ L, BEBEBIIBW TR

T EEETLIIBESYS LT, IGHEOEEBENE A LEM U LT
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RTEDHI LR LTRY, HEFREREOBAEEIC L > TREVERELRD
T -ARBACKHTHIELTVWOIRERELONDS. £k, Xy PEEERXRBLY TRH
MIERH zEEMICTOT LT, HEERHEZHETDIZLATREERY, —
IR P LELGRAT Y a v 7TOREHEEZERTED2ODLEbN, 5

~DOFHAORIEERRR SN,
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Control 1000ppm 2000ppm

Fig.41 The flowering state of the 2nd flower of Japanese iris cultivar
‘Chihayajo’ in the May 7 treatment division of chlormequat chloride.

*A photograph is taken on June 16,1999.
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Control 10ppm 25ppm

Fig.42 The flowering state of the 2nd flower of Japanese iris cultivar
‘Chihayajo’ in the May 7 treatment division of uniconazole-P.

*A photograph is taken on June 16,1999.
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Control 250ppm 500ppm

Fig.43 The flowering state of the 2nd flower of Japanese iris cultivar
‘Chihayajo’ in the May 7 treatment division of paclobutrazol.

*A photograph is taken on June 16,1999.
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Control 1000ppm 2000ppm

Fig.44 The flowering state of the 2nd flower of Japanese iris cultivar
‘Chihayajo’ in the May 7 treatment division of daminozide.

*A photograph is taken on June 16,1999.
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FVIE FFBEOEALENAEFHEL

EQYEWZ v?EV%%

BVIZEIZLRBWTEABLUOCAEARBER 2R VD22 LT, "4 4ED T
W OTHMECETZE LR DTICRRKI4BERE, 4R BESE DI LBAET
Hole. "nFvav T FOATAHICEFSLL, Z0%, EFTHMEBIZHEEL
e, MEHLUKEOFR -EACHERELZ L/ @LATW S (E H,1981).
FER & (1982)IF N7 R BRHFEHZICBWT, KIRZEEBRI N LHIL, SR THIE
DELLBREY, RATETRETSIHERAADDZLZHLNIILTWS. X
o, 14U EOBRICZ2ERZARKIREAHNLITS &, BIRE20TC, ®IE10
CTHMEX TIX308 M THRIRAEBE S R H,1982) L LTWD. —F, E#l
HETIEHILA EAUBIIH EMOEREN THRIEREL 2D, ZTOHZLIITD
WTHRBOETEH-sTHFEEINDIBDLEZXILNL TV D (EE,1967). A%
T, "FTvav 7 0BEHBRERBICRBWT, HERGOMMLIERT S L
FHBW, BRLEINAFT Y a v TOETMERIERCKETEZEEIC OV TR

L7z,

MER XU FE
YL, RERKERMLUGETOFEMLKILEEFRANOERBEL THREE
HLEILFR2OBRAGE WfF Figdb)BIVEBEROPRAELE ‘TR
(Fig.38) &2 AW 7z. 2000 7TA K2 T 247, W& 12cm, HFE600mlD £ &
RUVEAAE=—VERy P~IRBIEML, BHEFETCERLE. EMEE
OHELFEW L —FERXRZ3:1ITEALEZLOZERAL, BRI ZHITH

KO MHIN:P205:K20=5.3:2.0:1.0, HiE M) %= 1 AAEE 2 vb6gi AL 2.

87




ME, IR 22@FZHEL, BHEFETTT o2, RALHEIIED
BAH) %5:00~21:000 168, ¥ X 183:00~23:000208 & L, 100V, 100W®
BRI ZInffRICRE L CLEMERDOBENI IxL EE R 2BFICHSE L T
Tole. WEMMARLHIZIAI6A, 1018, 10A16H O3EH L L, Atz
HEZOWTRBALBEZHEEH ETHMBELZ., £/, RELTEERBET
THELEZEKRERAWEZ., NFYav 7EEE, EHIC2o00ENIEZRICEIE
To5, HEEAITLCE1IRRBIVOE2EORIERZHAE L. 2,08
FERULUBBIIERER, BERBIVRREROAEZIT . FITEBERIC
DVWTHERITMELTWVWIHKECAHAFE L. 2k, HBRHHF (20006294

5 20014E 68 ) DK IE O ZEAL % Fig. 461277 L 72

& %

BARBEO WHE T, HREIERIKBWTIIA LAUBEIRERESKE
WHEZE L, 12H THIRESTORBENMEIE L (Fig.d7). Tt L TR AL
HZ2T 7K T, WTFNOBERRBEGHR, ERFMAICBVTY, LAFICEME
B LoD EO—HCHFEELRDONT., 2, I6MBEHRK LD B
0 BEAIKOERERBIVWTINOERBBREIZBWVW TS E D o2 (Fig.48).
FIEBIZOWTIZ9OA16R EREAK/20EMEBHARKICBEVWTRELEENKE L,
FBIETITHABRK LB LU TISH B RE & iz (Table 5,Fig.49). ¥ 7z,
16X E DEF2A T2, HERIT, @ TORAILERIZBWTHR
AER IV HELSRoTz.

FAGBEO TR T WFE LR, ERALAEEZT-oRZEK T, [
NOERBKBE, ERFEHAIIBWYWTY, BEENIELRD2 -7 (Fig.50). &
ICOA16HICERZHE LK TIX16EH, 20 BB K O 5 & b B 16 2 2% ik

ODTELSIEHGDOERCEELBDOONDBEEGHFELEL, KELEBEAEIIELEY %2
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B ETHBHEIRIE LA D - 2 (Fig.51,Fig.52). BERIC>WTIZ108 1A
BREBL/OFMBHEKICBVWTRLEERAEL, BREER LB L T25

AR e & iz (Table 51). F 72, 16IFHRBER ELOZEIZIIBTH 2.

% £

EEIZBT DT v a v 7080 FEEAKIEIC VT, RS (1982)1F 14K
MULEOER TEREZKREEAL 2, LTS &, BIR20C, RIEI0CHIEK T
BOFM THRIRARIBEEND ELTWD., REBRTEERALEZ WF , T8
W OLBRAFTILRERBRR T2 TORBESEE LI LT, EAL
BefTolXTRMAOERMBLAE, EREHICBVWTL, BEHERMAIE LA
Mole, TOZLRKFBICERBLELRZITO Z & T,EHREHTIZE W THKRIE 2 E
BEN5b0LE26N5. ZOZERIALGEBEESAEE T Z2HLITIEER
KXo THFEINDDDOTHEHRS,BEARRI-THEREEINDIIENTRBEINT.

FAIERIC>WTiE ‘#1F° TO9H16H ERELE/20MBIHAXICB W TE L
DEHREEPERBIER B L CI5BREEIN "FEHK TIXI0HIBEER
FRMG/20RMBRARKICBWTHRARX R L C25HMAENRESNTZ. B H
5A98DIFIA TANLLI0A EADHEHBEETTHEFEINLIEFIL, TO%E
BraREEzZz LT, BF4IAUBARRICRETDIZLEZHLNITILTNDS. KE
BRICBOW TR, AFICHKRIRRKREB L 26Q2WWI & T fE#H S HERERYICHEAT L,
RiEBRBES b bDEEZOND. £z "TER ICBWTIEIAI6BIZE R
ZBM LK TIL16RM, 20BFMRBHAXOMALBIEREROALEBD TKE S, B
HEBECHLRBAEORKENERINT, 10818 LUEOKICE W TIRIEFICH
fElLic. o TAT v a7 ORFMMERIRABZHICL - THESHLDLZ &R
HoNrTHDENZ LY. ZODIAIE DA TIIELICEZESIMLL TR

WbDEEZLOND., ZORBRPOLOIEFSMLOBHIILERMTELLD L %

89



ATHDTHD.
AEORER,PL, BHMEHTHRELEZ TR TEIXVIVYERAWEEYE
B, RRKAAAIELZRBET DI LBARETD o, AETHONLHERIT I

FHLBRICEREZITI) L TRARHRET DI ZLEFAEBLETOHIHDOTHD.
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Fig.45 Early flowering cultivar of Japanese iris ‘Hatusimo’

(Iris ensata Thunb. cv. Hatusimo)



Air temperature (°C)

qn O on

~~ \/\V/\/\/\/
116 116 1 16 1 16 1 16 1 16 1 16 1 16 1 16
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-10

Fig.46 Transition of the temperature in an investigation period (2000-2001).
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No. of leaves (No.)

——— Natural daylength
—&— 16 hr.-Sep.16

—B—- 16 hr.-Oct.1

—@— 16 hr.-Oct.16

] —— 20 hr.-Sep.16

1 —}+20 hr.-Oct.1
—0O—20 hr.-Oct.16

w

()

16 1 16 1 16 1 16 1 16 1 16 1 16 1 16 1 16 1 16
Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun.

Fig.47 Effects of the long day-length after flower bud formation on the

number of leaves of Japanese iris ‘Hatusimo’ in open fields.
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40

30 —&— Natural daylength
—&— 16 hr.-Sep.16

—— 16 hr.-Oct.1

—@— 16 hr.-Oct.16

~— 20 hr.-Sep.16

10 —{J—20 hr.-Oct.1

~—O—20 hr.-Oct.16

Maximum leaf length (cm)

20

16 1 16 1 16 1 16 1 16 1 16 1 16 1 16 1 16 1 16
Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun,

Fig.48 Effects of the long day-length after flower bud formation on the

maximum leaf length of Japanese iris ‘Hatusimo’ in open fields.
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Natural 20 hr. 20 hr. 20 hr.
day-length Sep.16 Oct.1 Oct.16

Fig.49 Effects of the long day-length after flower bud formation on the
flowering day and plant form of Japanese iris ‘Hatusimo’.

* A photograph was taken on May 14,2001.
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No. of leaves (No.)
ot

—&— Natural daylength
—&— 16 hr.-Sep.16

3 —&- 16 hr.-Oct.1
9 ~—@— 16 hr.-Oct.16
~£5— 20 hr.-Sep.16
1 —{1 20 hr.-Oct.1
~0O—20 hr.-Oct.16
0

16 1 16 1 16 1 16 1 16 1 16 1 16 1 16 1 16 1 16
Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun.

Fig.50 Effects of the long day-length after flower bud formation on the

number of leaves of Japanese iris ‘Chihayajo’ in open fields.
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f} 60
-
t
5 50
o
o
2
£ 40
=
g —4— Natural daylength
< 30 —A— 16 hr.-Sep.16
~&— 16 hr.-Oct.1
20 ~@—16 hr.-Oct.16
—£— 20 hr.-Sep.16
10 ~{3—20 hr.-Oct.1
—0O—20 hr.-Oct.18
0

16 1 16 1 16 1 16 1 16 1 16 1 16 1 16 1 16 1 16
Sep. Oct. Nov. Dec. Jan. Feb. Mar, Apr. May Jun.

Fig.51 Effects of the long day-length after flower bud formation on the

maximum leaf length of Japanese iris ‘Chihayajo’ in open fields.
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Natural 20 hr. 20 hr. 20 hr.
day-length Sep.16 Oct.1 Oct.16

Fig.52 Effects of the long day-length after flower bud formation on the
flowering day and plant form of Japanese iris cultivar ‘Chihayajo’.

* A photograph was taken on May 17,2001.
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FHVE BE5EK

NFay 7 TR, BEEEEZEALDOICIIHEMEOBRKE TiIc# L O
RAENRS~IMLETH D Z L(EH,195DHRES N TS, EOLYEN
RREBRDDITI0 LAT, &@FBLIOT 7 &F &1L, 108 LA E THEMN
L, KIRBEIRIZIBVWTEBEZL KRBTV, AIEEETIIHFITAI v —
AEBEENELS, A/n— R KRRPMPICBTI2ETEREORBEEEL LT
RIZEFELTWE. £z, 2EZF2FEX, 8APLI0A LAETEIIBWNT
BEREMAL N, Z0%, RKEHICERBIOCMTETHNLEL., &
DZEPDL KRBT DRAMMYOERIFHEBEIIRTHY , EHKLEYD
EFRMBEBEERBIVCHMTELEZOND . KRB ETICBRRENLE
ROU/ABEZIEOEAARBIVCMEICHVERL, BEOELAFICEHENA LR
WIZERHLNERY, HHFHUBOEDEOET LR T LOICE, KIRMIC
BIIODHMTHOERILEYTREDHEMENLZ I LRNEETHDLILEZLND.
FRRIRHICBITZ22EEFRIECBVW TR bEPo . —F ,EIRBIT ST
YT UERERITIBEOL, TEMEETIRI/FICA 7 e -2 EFEREMLT. Crowe
5(1990)DHE T A7 v — A THEBEHIV BARNWICTHEBLZHILT S L LT
WD, DT ENL,TUTUREIIELTLIILTREENASEY, BHIKIE

DHEBEEZV, WEORELLTWIREBIZH 2EDMRME D KIT, ¥EIEER

E<HELTWDIZEATRBEINT.

HEHLUE, BOT vy 7Bl ESHEIETL, ®JEME CIXIKRIES
CEHBIZBWTELELSBEFEENLTWERZ e —XEHENEKETLE. —F,
EBIIBWTERIIVa—2EFER/EMNM UL, BHL(1962)IT ¥ v XD

HRLEBAONDEBRLEST V7V OFHEIL, HHFEHLLRAIEHICHIT T
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SHMITEA L, BREST VT UR, BREORICR > T, XEOUHAE
REDERITHES N TVWEITHEAI EHELTND. NF a7 kT
b, ETERINARPECTRREL LTRIEEZONTZ A v — XA BB FEHU
Beld, 7 Vva—250RTEILRY, REONHPARSIEBOREZLFAE S
TW2LBZOND. S, 2EXFREFRBTIHFHUBEICBTEMNL, —F
T, HITXLROGEEIZODVWTEEAS LE. BHLUI6DIZL D EHTIH
ZFRLEMIT, ROREELHFHMICBITIXEODEECLHESN RS TS &
WEL, HFEHERBII2EOHERIBTELRICER SN ZERLE YR HE
PRTWDZERWRIND. ZOZEPLEHTH A LELBIEREEZES
DIZRELZ3~10MEARLRTE RO R WE XIS D108 Lo LI
Ty, ZORPETICRAELS~I0MMET I 2D, BB EREL
BHEZITY, BAMEOCEFIRBITIABTERTIENREETHL LEZ LN

2.

MIEHICRBT22EREFREIHEEHNOREZICB N THEML, #HTFX LET
WA Liz, #-oT, HEOHERCHKBOR BT EIICHTELEDEHRILEY
BFHESATVWLIbOLHERIND. R ftXoel, V7 08588084
BOZHEM U2, MOMAIZKEREMTAONLED o . FICFEMERE TIX
EEZBNT IV P—2ABEbELS, KNWTIZLa—2x, A7a—ZADJEI
BREEPEDP o, —RICHIECHEIERORMICHEBEREAEEL TS Z
EBRHMONTRY, BRFOF UV IV RNBENTERS WA BEENEBES
ERHEYE L L THS I L THIROBERT Vv vy L 2K L, MBEXDZ
DOKDIRYIAHZRET DI EPHRE S TS (Ho and Nichols, 1977 ;
Evans and Reid,1988). 7%, by —%F—> a3y, "A 77Uy NARZ—F R, F

TVFT AR LD LT DL OEETHE, BARICENR I e —XEF E 13K
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PFLEOIFHLT, FIVa—ZABIN TNV h—REBEETENT S I L34
b (HAf, 1998), No R, h—F—va VORI TINI b—ABNFEER
BEELTEEN TS (HEMNL, 1996 ; ML b, 1998)Z & BHMmbRL TS, &
DZEPBNT L a7 BT DIEBORELHBEFDORBIZEWT, £

BUREOLE, FUTUCOEHEE, FUABREE T IV P—2AREER

BHEZFE O LD LB bR S.

MEA976)1F, AFICHERXANTMERKPONFYa v TiZIXL Y v
500ppm ZWH T 52 LT, b BEENP RS R2ZL2mMALTCNWDI &b
NTVa U T ORIV Y UBREELTWDZ ERHREND N, EY
BRCRBT LNV Y VRIEHEOFHELL T2 AN TRV, Z 2 TR
FTH, "T Y a7 0EBIIHEI VNV VEBEEHEOEEHEEFTHEL, B
EEDOHEZRAE L. ZORER, "F Y a v 70XHERZBWTIHERSHE 2
T 25 APOHREHD6 AlhT Ty XLV VEBOEMARALNEL. 2
DEEEIL, EXOEEFPSMICHEMLEAET2BHIcblsz b, VL
D UBREOHEPCHILICEHEL TWVWAZ LR RBINZ., Z0kD, LVE
WHBTEERMIZIBT 2V ) VEREEYWEOEERELL L Z A, BHIF
ORI XMBER BRI LY) VIEEEYEOEMARD b,
Hisamatu 5 (199X b a X F a B8V T, VXV Y VY REOHE, XD
HWEBIVIEHOREZLZRET LI LELTEBY, "TYav 7B Tb R
HFUBERAEH LT TOREBIOCHEZOMERBLIOIEHOREEIII LY

VHRBESHEELTWL EEZ LN

RV IV, ZLORETICBVTRFORZERECHEZOMREICH T 2%

1

RBHY, AIEMAGHICEASFHBEIRLTVWS., "t vav 7 0sFRBLUORIER
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BWTOYANVY vOBERBOLNZZ b, BIEASORENE 2B
5 HMT, B2, AT, 1x B¥A, 1y Bty XLy vreo_Xv) vEs
BB EARZWLEL, TOFEE2FE L. ZOKE, B2, ARy NV Y v
WMEBLELORELOREICED THY ALl AERMICY XLV Y U AA&RKE
FERTHDy=aF Y —APELBE LI LORBIEORBEICHER DD Z LB
RgEIhle., Zo L B2,y ARTIE4A R, 1, A¥RiIESE EAICHRZD
WESAN LY VIRIEEYEOEERSAUBRICHENTAHEAAR N Z & X
D, TOBMBLUBIZYNLY VEBESLTODHEAERNOS LY v LR RE
WIZDWZBHEREOHRII DR, PRV Y v OEGRIPEA TR WA LLETIIZ
MBS D LT, VRNV VOEBEEZIVBIZTLbOEEZLND. Fk
NV VESREERORELIRENRD > 5A LAREWEANTY LY v
DAERBIERICRDIEHICHIZDZ 0D, BUERNITB T 2 4E/H I
VI VESHEER ZLBELZLZE THRbDEVWIRRIELA LD LEEZ LN
5. £, BRERHORLIBBEASGEINORALSBE COLBHERALRE
L7t ZAGASRLEIC XV BIEOFEHYRIEIPBEARED Ny EH TIHEE
BROLNRPoTDICH LT, PAZED “FTERIK TEHAFEIIToRLER
ERIBROBRPBDOON, SBAERRESNL. —F, v=a+ V- LPLHE
LE2EDO YRR PBEAREDO "Nyl TREIBDLNEMhok
DIZFHLT, BAEREDO "#F TIHSABELZ. ZhWbL0REEMEICE
STIYVRNVY VICHTOEZEPER) EEHOERH LR EERATRE
Nie., —Fh, VXV ) VASEBERNSEYEOLERER X UBRER ®
DEBRIZOWTHAELLLI A, X/ u T NTF Y — b 500ppmiLE X TIHIEE
DEEREZELLIMHEINZ. LALENRL, ZubAta—} 2000ppmilHE X
WEBWTHRE2ROEHEIER A N7 v 7 b T YV — b 500ppmiLHE K & AT

HMBEIV GA4RBESEBELLZ &L, HIEOEBEX, EEXOMHMEMF O
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BELEILATLL-HEHLR2VWIEREDLONTZ., o T AT a vy TOIED
ERELHEIEOBBEZHONMITE2EDITE, bV Y U AESRKEER O
HBEEMIIRE T OLEND D.

UEDORR®L, CLBIUALGHKEENZHVWDLI I LT, FERED T
B THMEOCEKTZ bR TICRK4ARE, 40 BESE DT L RHE
ERRole., ZZTAHETIEI ATV a vy 7O0BHBERBGBICRBWT, X VB
FEHOBMMEIL KT DI L2 BN, BRLEINT VY a v TOEBTMERTE

EFETEEIZo TR Lz, Lz ‘WFE , "FTEIK £iLFiZ
HEHERBER TETCORMERHEELLOIIH LT, RALEZIT > K T
W OERBBA, EREMICBVWTHL, BEHERIRE LR P27, Z0OZ
EEIANTVay T TRKFBICRALEZIT) ZE TEHEHETIIRY
THRIREBEE#EINDZEZRLTVWD., o TEMSGMHF TIXIIA LIKEREREIER
BT HIHGEIMEMBIC I > THFESINDI DO THEHRL ,BARHICE-THFEEZ L
LI ENFEBENT. —FH, TNOORIERIZOWTA S E ‘HIFE TIAILE
AERMB/200FHMBARKICEVWTEITEOEYFALRPERIRRE LKL T
I5AMEEEN TR TILIOA1IR ERFER/2BEMEARKIZCEWTHERARER
X et U C25HMIERNRBES N, “FTEH ITBWTIIIAI6HICER % B
LUK TI16EM, 20 AR OMA b RAEERLIEBD TIERS, £, HIEH
FBETTCHLRBERME LR o7, 202 b, ‘TR KBV TEE
BREAT 51220009 16H O S THESIZREFESMELL TRV DEE XD
n, BEMCOBBIIMER TELDD Z LB RBRENT. L EIClk 7z A
HOMRERETDE, ETINETRRICESVWTAFT VY ay T 3B ERKH
DRESLCHEEEELITLN TR, TOEBEHMBER LOTFKEREKRS OEH

FlZiBET LI LA TE . SRARLEHCIEELTVWINAEAERREY
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BEThHHUVNVY VOEHENLEZRET DI L THREOMIERB B L OBEIEY
WIHELDTEELPEEDI B RBINT. TOFRLEZT, VXL ) U
LTOVRVY VEEGHRBEERN ZHVWEE S RHAERE O FEEZBRE L, BIEH
MOILRBFERER-Te. £, EFSEBICEBLELZITS &, EHOKE

FETIZBVWTOANAT VYa v 7RKRERBERLOT FEIEERA RESND Z L
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AHRETENT Y a0 TOABBESIORBRHELMHEL, BELLEE
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Summary

The experiment was carried out to acquire the fundamental knowledge of
the ecological and nutritional characteristics of Japanese iris for the stable
production. In order to grasp the growth pattern of each organ the seasonal
change of the growth in each organ was investigated, and to understand the
seasonal change of internal nutrients, contents of carbohydrate and the
nitrogen were investigated. Furthermore, the seasonal change of the
activity of gibberellin (GA3)-like substance was measured, and its relation
with the flowering was evaluated. It has been known that the high
temperature and a long day can promote the flowering of Japanese iris
during the winter. In order to develop techniques of the flowering
regulation under the conditions of the open field without the utilization of
equipments or the plant growth-regulating substance, the effects of
long-day treatment after flower bud differentiation on dormancy and

flowering of the Japanese iris were investigated.

1. Seasonal changes in dry weights in various organs of Japanese iris.
Seasonal changes in dry weight in the various organs of Japanese iris
cultivar ‘Chihayajo’ were investigated. Leaf growth measured as dry
weight peaked in early October, thereafter it decreased to near zero in
November. Rhizome dry weight reached its maximum in mid November
when the leaf dry weight began to decrease. The spring leaf growth started
in March, whereas the increase in root dry weight was not detected until

early May.
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2. Seasonal changes in carbohydrates during the growth of Japanese iris.

Seasonal changes in carbohydrate content in the various organs of Japanese
iris cultivar ‘Chihayaj'o’ were investigated. Total sugar and starch content
in a plant which distributed mainly in the leaves and roots increased up to
early October. Total sugar and starch in the roots decreased rapidly during
the sprouting period. A rapid increase in total sugar and starch content was
observed in the scape due to its growth, while no major changes were
detected in other organs. Seasonal change of the soluble sugar content in
each organ existed in the dormant period as a storage form of the soluble
sugar with main sucrose in the root, and being used for extension of leafing
of a vase in the form of reducing sugar, such as glucose and fructose, was

suggested after the sprouting time.

3. Seasonal changes in nitrogen content during the growth of Japanese iris.

Seasonal changes in nitrogen content in the various organs of Japanese
iris cultivar ‘Chihayajo’ were investigated. Total nitrogen content in each
organ increased from August to early October, thereafter it continued to
increase in the rhizome until November with leaf senescence. The nitrogen
content in the rhizome decreased with the onset of spring growth of leaf and
scape. From these results it appears that in Japanese iris the carbohydrate
reserves in the roots and the nitrogen compounds stored in the rhizome and
roots are utilized for growth resumption. About 1/4 of absorbed nitrogen
was lost with aging and withering to death of leaf by dormant period, and it

became clear not to be directly used for growth of the next year.
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4. Seasonal changes in endogenous gibberellin A3 during the growth of
Japanese iris.

Seasonal change of endogenous gibberellin-like substance content was
measured in shoot apex and root apex. The gibberellin-like substance
content in the both organs increased on November and showed a peak on
December and January, then decreased on February. It was indicated that
the increase of gibberellin-like substance was related with the breaking
dormancy on mid-December.

The gibberellin-like substance content increased in the shoot apex when
flower stem sprouting and flowering were occurred. Thus, flower stem
sprouting and flower-bud development of Japanese iris may be controlled by

the gibberellin-like substance.

5. Effects of exogenous gibberellin A3 and gibberellin synthesis Inhibitors
on the flowering time of Japanese iris in open fields.

The effects of exogenous gibberellin A3 and gibberellin synthesis
inhibitors on the flowering time of the Japanese iris were investigated in
open fields. Foliar applications of GA3 to the medium flowering cultivar
‘Chihayajo’ at a concentration of 250 ppm in mid-April forced the flowering
of the first floret 4 days early. Uniconazole-P at a concentration of 25ppm in
early May delayed the flowering of the second floret by 7days.

Cultivar differences in the effects of GA3 and uniconazole-P on the
flowering time were observed. A very early flowering cultivar ‘Yatugatake’
showed no difference in the average flowering day treatment while the

medium flowering cultivar ‘Chihayajo’ showed the largest difference. These
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results suggest that sensitivity to GA3 differed in cultivar.

Treatment with chlormequat-chloride was less effective in inhibiting
scape elongation, while paclobutrazol and uniconazole-P were remarkably
effective. However, the effect on flowering time did not always correspond
with the inhibition of scape elongation. With 2000ppm chlormequat-chloride
treatment, the average flowering day of the second floret was delayed by 4

days compared with the control, similar to 500ppm paclobutrazol treatment.

6. Effect of the long day treatment after flower bud formation on the
flowering and plant form of Japanese iris in open fields.

The influences of long-day treatment on growth and flowering of Japanese
iris were studied in open field. The Japanese iris which was treated with
long-day treatment did not show any senescence during winter when they
were placed in open field. This result indicated that the long-day
treatment during autumn inhibit the development of winter dormancy of
Japanese iris. It also suggested that the senescence of Japanese iris
shown on early winter is initiated by short day condition without winter
chilling.

The average of flowering day of 1st flower on 'Hatusimo' was forced for 15
days by 20 hr lighting that started on mid- September. In the case of
‘Chihayajo’, the average of flowering was forced for 25 day by 20 hr lighting
started on early October. However, the long day treatment started on mid-
September reduced the percentage of flowering of ‘Chihayajo’. The long
day treatment also inhibited the senescence of leaves after the flowering

period on ‘Chihayajo’. These results suggested that the time of flower bud
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initiation on ‘Chihayajo’ was later than that on 'Hatusimo'.
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