¢ Ehiils

NARO mumsms:, B &0 E LRSS

ML a¥F* a3 (Eustoma grandiflorum (Raf.)
Shinn.) Y]V {60 MEREFIZE T 5 W58

E:&: Japanese

HARE

~FHE: 2019-03-22

*F—7— K (Ja):

+—7— K (En): Eustoma, abscisic acid, ethylene,
pollination, silver thiosulfate complex, sucrose

e E: BA, BhF

A—=ILT7 KL R:

FlE:

https://doi.org/10.24514/00001427




L &Wf# Bull. Natl. Inst. Flor. Sci. 9:91 ~ 135, 2009 91

SpllEr

MV ¥ ¥ ay (Eustoma grandiflorum (Raf.) Shinn.) ] ) fE®
SRR A e

CENEINS

CPRC214E 6 A 30 H32fd PR 2142 10 H 6 H2H)

Study on the Postharvest Life of Eustoma grandiflorum (Raf.) Shinn. Cut Flowers

Hiroko Summizu-Yumorto

Summary

Postharvest physiology of Eustoma grandiflorum cut flowers in relation to ethylene and pollination and their postharvest chemical
treatment were investigated. Ethylene is involved in natural and pollinated flower senescence in Eustoma. Factors affecting the vase
life of pollinated flowers were investigated. Cultivar variation was observed in the distance from stigma to anther and in the rate of
natural pollinated flowers. The rate of pollinated flowers was negatively correlated with the distance from stigma to anther, suggesting
easier pollination of flowers with shorter distance. Senescence of Eustoma flowers was significantly accelerated by all-area and 1/8-
area pollination compared with the control and all-area pollinated flowers tended to senesce faster than 1/8-area pollinated ones,
suggesting that the pollinated area of the stigmatic surface also affects the vase life of pollinated Eustoma flowers.

Cultivar variation was also observed in the vase life of unpollinated and pollinated Eustoma flowers. In unpollinated and pollinated
flowers, the flower diameter of short-lived cultivars tended towards a greater reduction compared to that of long-lived cultivars after
ethylene treatment. These results suggest that the sensitivity of flowers to ethylene is likely related to cultivar variations in the vase
life of unpollinated and pollinated flowers.

Sugar application is very effective for promoting bud opening and petal pigmentation as well as extending the vase life of cut
Eustoma flowers; however, it can also cause leaf damage. High sucrose concentration and excessive uptake of sucrose solution
resulted in an increased rate of leaf damage. The addition of abscisic acid (ABA) to the sucrose solution reduced sucrose accumulation
in leaves and prevented leaf damage. Cut Eustoma flowers were treated with silver thiosulfate complex, an ethylene action inhibitor,
4% sucrose and ABA for pulse treatment, followed by 1% sucrose for transport. These treatments extended the vase life of foliage

and flowers and promoted bud opening by simulated transport and in practice.

Key Words: Eustoma, abscisic acid, ethylene, pollination, silver thiosulfate complex, sucrose
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MV a ¥ a7 (Eustoma grandiflorum (Raf.) Shinn.)
7 A I EREWETL»S A X2 20T TORKE
WA DEFIA S HAELTWS (K, 2003a). HAIZ
131935 FEEEIE A S, BERIH O E)RER CTH
BrEiuTwiz (KNI, 2003b). FEF- 2500 CH B AYEE L

Mo/l e ENL, EWHERBSNAZ LD o
A, 1963 4RI (BR) fBAEEME W 225 8E twvwoH%
AT 72 A F) & CTHSE S M7z 1972 FEICH B —

Kizk by KAWMF vy @fEMEH Sz ORI,
2003b). ZAUIEM TEHLED X WiRELOLE O LFET

H Y, oYY EIEHSRHEA RO TR, MvaFxFa
TOFERINRT B LIZHBNL 72, 1975 S Sk,
Atz 80724  OmfEr i sty L CRMEER H

LTS NIEDT2. 1982 12 (BR) ¥ ¥ D 2 h 5T
Fans B —X FMLVIFFsIERIOF, &

) — XA CThotz Fy LN OZA 0, FHE
HEOW WAL, IhE ) EHEO A EEMIAE
ORMBEE» SN AL 2 FFENEBITL T
Tk bhorz 1985 05 1989 SEIZ T T, fEFRD
WA Y A B, \EHBIER 100% O F, A5
FSINTz 1990 FELURICH AR, Akt Rantd, k81D A
O - B GTE, SR OEEMES TR S N 0
IO TDETET, e oAb, K SN $
TlRO & 5 AL, WEPEADSMAE T TOREN YL AT
LEE L ORESER SN, BETIE 500 %z % il
AHHEL TWwd (K, 2003). F7z, HEFIZEER
JTHARTRESEAE L CHEAZZ LX), BfEM,
RSSO TR N2 ) — FLTw5,

PV F ¥ a3 7131986 4 A & A H A #5112 RL
END LI o7 YEHIEN TR 82ha, HAT &
3751 iR TdH o 7275, 1998 4F |2 1% 467ha, 1% 3070 /5
RIELZ. ZORBRIBKL T2 b 0o 2007 12 134E
£+ T THIFE 465ha, T EE 1 1750 TR E 25T b (B
MAEES KB E BT, 1986 ~2008). & 512, ¥)0
1R D72 ) OEFEAME L 1994 4F LIk 100 HRi% TH
D, YDA LIRS Tt o 2 /55 THER L
TWwa (RMKEAKEEEREHE, 1994 ~ 2007). 4
H, HEOE Y EOEFERIT 1996 F0 58 A% ¥ —
AR 2 A LT D (EMOKES KEEEMRTER, 1986
~2008). —7Ji, YIVIEOFEREIIEBLHO LD 5
BHE LB L, Ebo TEERY ML T2 (52
MROKEE A A B IR AL X 38, 2003). JEHAZE Y O BGELS
SFUEFICHETHELZELOHEEETHD. LTHDS, F
1 EELLEY) ) A6 & A L 72 i B0 d 2005 4R EEHAE C
4EREICE LT oD (RBAHETE, 2005). €0
728, AEEAERRIT L2023k — 02— ZAHDOE
BERMINSEL ZEDPUETHLEEZONL. HEE
MY IEEAEAT LB, [ME2EERTL2hE Vo727~
F—MHEERT L, [MERFbD LS ] PEIZEMIZT
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YD (TS, 1992 1 EAOKEES A Ja R BIAE X 58,
2003). TOZENS, [ERLEO LW D IELIES &
5CLlE, WEEOY)EBMEBEREEOLDIZET
HHEEZLNDL, A F) ATIEZZ 104EMTRET
DY IEDBEA SN E L {MITW D, 2, fEF
LHHAERIET 5 2 & THBEEDVLGCLTY ) EE A
FTAHLIENTELL)I o2 ENHEHDO—DE LT
HIFSNTnD (NI, 2004).

MIVaEE g 7IKBTFA L, EHICHEELI ]
BRENLSL & Wbl TWw A2, Y1) IEDTER B 12l
MZENDH L ENMESNTD (RIX, 1998). &5
2, MvaFxravidnF L VAEIZE > TIEOZENRD
RS, BRBALRFIIIELrS DT L v ERE A
s 27 L o))t Th % (Ichimura et al.,
1998b). TF L VIIRFEOR, fEORL, HE L
DEBIVEHZETAHMAVEY THLI EDPHSLNT
Wh, IFVYVIEATFZ RS- TT /) UINVAFF
=Y (SAM) BIU1-73/vyra7a)xy 1- A VK
Y (ACC) ZRETCABENS. TF LV UHIZL ) =
FLUEEIRES NS 2 E ST F LV IdEH O
GIEHERH 2L Z2 5N T w5 (Veen, 1979).

IF L vAEEKO SAM 205 ACC % &3 % ACC &
R ACC 705 TF L v # AT A ACC M{LEEE D
IF LGSR EEELZERETH L. ACCEHIER T
TIJIENFIEZLT) LY (AVG) RT3/ 4 FY
FEfE (AOA) ICX DHESN LA, L2 K34
W) R HBREE T ABROMERTH ) (Yang and
Hoffman, 1984), ACC &Rl IZRRIIEM T 2 D17
Tk, a -7 374 VEER (AIB) (& ACC LML
ToMEEE L CnwA I s, FEPUWIC ACC LB R O
&M% BHE9T 5 (Yang and Hoffman, 1984) 25E¢E & O
A,

IF L X BIREE, MRNO/NIAREIZRTES
DEZBHEIIZFLUPRET LI LTI ERI SN
(Chen et al., 2002). TF L YIFFHETTIEIFL %
BRETF L B REBAHHILCBY, =F Lo
SZHEEIEET 52 LI &) IR X I @R S
n, THOKIBRPEEETEZEZ6NTWS (P,
2003). TF L ICL BB EET ZEHTZ L~
TERHER LI T2, REHZERBER L LT
F A RERERsESE (STS) & 1-AF V¥ rursa~y (1-
MCP) %% 4. STSIZLM 7 — 4 — a v CleFbIch
THDH I EHIIRENSD (Veen and Geijn, 1978), H
TECTIEMRA T LV ESZ DY) ) FEIC B W THERE B IE

ERMRDPEOOENDHERTH Y, HEZH T LR
THHMLEF E L CTHEBILAAHHSIN TS, A —

NE—=RFN T 4 = METF L K B RS EATE
WYIDIETH D, IHEREH ClEoBTI &R S
b720, REBEMOERICIEWZ SMehr oz, Ll
STS #LH§ 5 Z L2k iEDE L E L CEIEL, 3
DL LB EAT RIS ko7, 2o &, STS
U AL MBEREFI E L CIERICERE LR L 2R LT
Wh. IMCPiE = F L Y fEHIER TH Y, =F L~
SRR ERTHIAEET LI LIE) T L ofEH
AW AHEEZ LN TS (Serek et al., 1995 ; Sisler
etal, 1996). RITIIWMDMEST 2502 5 HA
ELTCHEBENTVASS (Fanetal, 1999), N7 F
7 — (Campanula carpatica Jacq), 7V AR AN ¥
2 (Schlumbergera  truncate (Haw.) Moran) R A f — + ¥ —
e ElZBIT AR EILSTS L RZE1R% 5 (Serek and
Sisler, 2001 ; Ichimura et al., 2002). 45 DFE & Tl
RS =7 L v ZHEEORB B L CEREE TS
RN EZE Z 515,

TR DEDOBAMPRES DL Z LI, 7V, T
=7, == arpETHLMIENTWS (Burg
and Dijkman, 1967 ; Larsen et al., 1995 ; Whitehead et
al, 1984). 1—A—T a vIZBWVWTC, THEMETWTT
F U VEBROZHRENS B, 2oRiEFTOLS
L Y B OEIMAFIG S WAEF DL E L (SR
5 Z ENE SN T 5 (Whitehead et al,, 1984). 4%
DRI AACIED DAL NMER B Y T FNVIEH—F 2 2,
ACC % ENEZHNTVDY, GDLEIHAWPLH,ITR-
TWw7Z\» (Burg and Dijkman, 1967 ; Reid et al,, 1984). ¥
72, A—A—ar T, AHEEOER TIEZHIZ L
HIF L ORISR 59, [EOBILHMRHE S
NEWZ EPIRENTV S (Larsen et al., 1995). 7 7
L TV ADFERZH L wiaid 2 ~ 3 AR OfER S
ERTD, T LHEDLT2HTEMAT S (Porat et
al, 1994). DX ), ZHICLZEABITE DD
TEBITEZ Y, YUDEoBIEMELZE L KT3I ES
ZEnD, EELEEELBRTHL. PLaFFa vl
BWTH, ZBICL o TES S DT F L ¥ A& AT
L, fEoBAPELIRESINE I EXmE HT
PO FRAVIISETHL 22T % (Ichimura
and Goto, 2000). #3i2 & AIEDEALZ HIH]IT 51215,
MY 7L HERLHEASLEETH S (Icimura and
Goto, 2000). F7z, WHEMIZZH S %X ik
HERWHE L EORBEOAENTHELEEZLNS.
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ZOEHI, MVaAFFIavEIFLIIZENEDE
MR ESNLYDIETH S, Lo L, BUKTIIarLR
RO TICHEINTWDL DL L, WRETZZOM
FHaHwEBE LTV LIREEIEZEZ NS, —H
WIESTS LB AAT) v aFxa v EEZLFET S
25, PV X g TIIRITEAME L DIZADNRAE L 7280 D
THBZ &M STSUIED AR TIEDIFADFAEILHE
WZEIEDRA LNV E W) ERH L. PLvaFFay
EEOELOYNRIIBNT, A7 10— A% R
Wea 525 LERBEREB X U124 ORACEAE, 16
HOMLIZARTH L Z LN TS (Halevy and
Mayak, 1981 ; Halevy and Kofranek, 1984 ; Ichimura and

Korenaga, 1998). fUEFHEIZED 1) 18 o I 35 B < il
DL % RS 2R BLHEWE L L TOREDNH 5.
H—=h—=2arhEOIF LV EZHLEIIBNT, B
M L) =F L kT 2 AT L (Mayak
and Dilley, 1976a ; Ichimura et al., 2000a), T 7 L ¥ 4
R A BEII NS 5 K 22T £ ¥ % (Dilley and
Carpenter, 1975 : Ichimura and Suto, 1999) = & 23#is &
NTW5, S5, BHET7 v Mo 7=V ESKR EOIE
LTRSS N, Ty N7 EEBREK EORET
OEJE LA SELZEDPHLPIZR > T 5 (Tsukaya
et al., 1991 ; Kawabata et al., 1999). hIL I ¥ F 3 7 Tl
AL ORI ESEWIT L, [ERbOEREB L UDIT
HADOBICREN RS T Z EPHE I N TS (Halevy
and Kofranek, 1984). BAE MV aFFa vy EIcBw
TIX STS LRIERED A 7 U — A % & e ALEEAI AS T IR &
NTVWEHIZTEY, REORA 70— A TIEERL AL
NORFE T ONDE LEEVEWEZEZ 5N,
L2L, BiREOMLECITIEICEESELS Z AL
ELEEE SN, BUEBICL2EOREEINTRT
V— A % — (Tweedia caerulea D. Don) Td A 5L, TE|Z
BESTIRDOBENIEE L, TOBRENERME L iR LE
Bz L <L) L ST 2 (Markhart
and Harper, 1995 : ‘P45 , 2002).

ABEFEIE MV aF X a v DfEREE I 552N = 1
S L, AERFBIERIRI R Z B RS 2 3T
LT ERARNE LTTo 7.

B1E ZMICKBEFLEREICEER

RIFTER

MV FF g IIHBRERL S LW D AE (Halevy
and Kofranek, 1984 ; & #F - [ #k 1997 ; Ichimura and

Korenega, 1998 ; Ichimuraetal., 1998b) & L CHISNT
W Lo L, SHICEDIERLE L (AT L
P, il HITrOW EHVAEIETHL 2SN T
3% (Ichimura and Goto, 2000). 7 >~ (Burg and Dijkman,
1967), *F 2 =7 (Whitehead etal., 1984), 7 — % —3 =3
~ (Nichols, 1971) %#EL® & T 5% DILE TIXZH
WXL T2 PO TS, ZbHD
BBV, WL 2 BREIZTT L A S
LTBY, MLV EWMeTT LV ERFFESN,
ZORER, [EOBIDPRESNDL Z EFHL PRI T
WA PVIFFITICBWTD, ZHICL DTV
LOLFLARDPELHEMT L2, ZHIZLLE
LRI Z 2121 STSUEBERTH D Z &0 b, SIS
LB EOZAUREIIE T L VRS L Twb &
Z 515 (Ichimura and Goto, 2000).

MVaFdaviZBd2ZmICET 5 2N TOWE
&, HIHroY v —miETHWTED, fom
TTHZDL) BBEPERENICASNLEDPHL M
ENCwzewv, F7o, HEHESHICALSS L Thow
BRFML TW20Y, AL L72Ra0 L) ITEED
EHZZH N5 2 L IEEBE O @S Tl ) 2572
{, ZHELZEODLUER, I LB ERHET 2%
RAEEWICEDb o TWwBEEZLND.

RETIZET, DTHrOW DIYOEKEOSHEICE
WTHEZBHICE DVIEDOBILMRES NS Z & 2R L,
ISR X DACFE S FiE B T T HEBOERIZ
DWW L 7.

B1E HELSHE TOIER

MLaFE g oHEPHH T TORBEIWEICL o T
BHD I EDBRINTBY, ZOHBENFARSH LR
FTRUHEEGZ TR RENEZ bz £F, D
Tk DAOGETLFERICERZHIC L) IERD
WEMET A Z L MR L, WICHBE,OHFE COHEEL
EHRHLOBEBRICOVWTHELZ. 5612, FEIALHT
TOFMPHNZ LICE2ZH Led 825, [EfFb0H
HEZ EORE BT ORI DOV THRE L 72

1. MRELUAE

EE1) MLaFFav 13 REICBEVTERZMDHIE
BEIcRIFTHE

1999 4F 10 AR L, BF2F - A0y (B B3E
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FEMFERT . ZEEETT) T AZNTEE LA MV a
¥ 3 (Eustoma grandiflorum (Raf.) Shim.) 13 dhFf, ‘3
THhOME, BT HhOW, HIroFR, HIrO
W, BHIro, HTToE, bTIom, H
TEDOIFIZZA, WEN, DLOE, =a—2A
E—VLTFA, RATFAHA, K—FAKT A b
w720 2000 4 8 HIZBATE L 7#kr &, BHAERTH D>
(A 2 JEMEAR 5 cm TIGE L 72, DRERE B IZBREEL
THLAERKICH L, 28C 23C, HHRE 70%, &
WAt ETHEE (PPFD) 120 umol - m™ - sec”, 12
KM H RO ST T4 HERFEL 72 4 HEREBEHAKTF
W THRER L 722 & 2R L, 23T, AHAREE 70%,
PPFD 10 umol-m*-sec”, 12§ H ROSMA TR L7
LHICHAE LA fEm 2 W CHRSM 217272, %
SRR ZAETIRBEDO A KT - 72, BB ENL
FCOHBEMAEL, CNEFLHME L 2B, '
THOM & BT FoR TIINHER 4 H BT
WREATH o770, 5 HAIZSHEITo72. Kinfl
10 A% V72

2Bk 2) BEHLSHE TOEMLIZMLLTETELIUTE
BbEIcRIFTHE

FER D) ERBEOSEMGTHE SN PVIFF a7y 13
anfl & 720 BIAE L 728k &, BIAES H O /ME % fERE
£y Sem THNHE LI H I IZZRKICHE L, 23T, HAXRRE
70%, PPFD10 umol - m” - sec”, 12 BRI HEDSLMET T
R LOFEL T2, /2, HEISH T CORMIE
BEA 1HBEIZHEL, fEENBIAETERREL T
ORI AN L 72 K5l 108 A% v 7z

KB 3) HENSHE COEMIEVREICEWVTKRR
TETE & FRIETEDTER S HE DL

PP - KRB (Bl FSEARENIERT ) S EIRE
W) HIARZNTEE L2 bvaFray el ‘Hy
PONE BT HhOF HIPOW, HTEOE,
A= AE—NLTFTA AT ANA BHVE D
THAOW BLY BT FEOHE 12000 4 12 HIZHEE L
8 HIZBAIAE L 7-kk2 5, Mhod 4 ffE L 2001 4F 3 H (ZHRFE
L, 200147 HICBHAE L 72D 5, BAES H O/NMEZTE
WA 5em TIUHE LIE B IZZERAKICHRL, 2Bk2) L[
ST CRFELOREZITo 7. HEIOH T TORE
A 1 OB &ICHBEL, SOOI ENLRBICIERZ
B L O o B2 HICRE L2 &0 8 fEE
Rz OB I BT /MEDTERE S & A

T 572012, FEEo 6 ahfliic BV CTHIE L7224 HIZ/hE
OFEE ey NTHEICRELTCHREEZBZ 2 -7
PR AEMEA Sem T/ME % IUE LI 6 12288 K I
L, FEB2) LFEHT CRLORELITo 72, &
T 8 fiElfk 2 7z

2. BRELUEE

FER D) OREEE1RIIRT. bra¥Fay 13
Tl o) 10 il Tk 12 & D AERR D 3 B L 7.
Z O #EF 13 Ichimura and Goto (2000) %% “& 3 2> D’
rHWTITocllirE — & L7z "3 hrom, HF
FOK, R=FAKTA N TRIZHIZL > THEY
ICEBICIER B IREL 2o hho7. LaL, 13 ffEd
10 MAE TSI D EREICAEROP ML -2 L2 s,
FVaFFaond d OmETHRZHIZE DRSS
Lk T N NN (W

FITRIC, HEPLH T COHEEE RS OBER
WZOoWTHIA L7z, FEER2) OfREE2RITRT.
ENLHE TOHB IR EVmE (‘D Lo¥ ) T
40mm, HLEVHE (Y4 FAH L) TiZ0.1lmm &
ZLwENALNZ GB1N). $/, HEIALHET
D HHEIAETEATI 7224 I RT3 2 B3 5
N7z A L7/MEOEI S ETHICIE e Zh L Tw
VR D HAIUE, 90% D/IMEATEZH LT 7z infl b A

Table 1. Effect of pollination on the vase life of 13 cultivars of
cut Eustoma flowers.

Cultivar Vase life (days)” Significance™
Unpollinated ~ Pollinated”

Asuka-no-kozakura 13.0+0.9 6.3+0.5 HAk
Asuka-no-sazanami 12.2+0.9 8.7+0.7 ok
Asuka-no-shizuku 15.4+0.7 6.5+0.7 Rk
Asuka-no-nami 9.2+0.6 6.1+0.5 w3
Asuka-no-yosooi 4.9+0.8 3.1+0.3 ns
Azuma-no-kasumi 71+0.4 4.5+0.8 wE
Azuma-no-sakura 6.1+1.1 4.7+0.7 ns
Azuma-no-hohoemi 10.9+0.6 6.0+0.7 Ak
Sui-bijin 10.7+0.9 6.6x0.9 K
Tsukushi-no-nami 8.5+0.5 3.7+0.3 A
New Small Lady 12.9+1.1 7.1+x0.9 Hw
Polars White 3.6+0.3 3.4+0.2 ns
Maite Sky 6.8+0.5 3.4+0.3 o

Values are means of 10 flowers + SE.

“Vase life was defined as the time from pollination to when
petals wilt.

YPollination was carried out four or five days after harvest.

*ns ,** ¥** . nonsignificant or significant at P < 0.01 or 0.001,
respectively by /-test.
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Table 2. The influence of the distance from the stigma to anther
and rate of the pollinated flowers on the vase life of 13 cultivars
of cut Eustoma flowers.

Cultivar Vase life*  The distance Rate of
(days) from the stigma the pollinated
to anther” flowers
(mm) (%)
Asuka-no-kozakura 18.1+1.1 1.5+0.4 20
Asuka-no-sazanami  15.8+0.9 3.3+0.3 20
Asuka-no-shizuku 10.3+0.4 0.6x0.2 80
Asuka-no-nami 13.6+0.4 2.3+0.3 20
Asuka-no-yosooi 11.5+0.7 2.7+0.5 60
Azuma-no-kasumi 10.2+0.4 1.4+0.1 60
Azuma-no-sakura 11.3+0.8 0.6%+0.2 70
Azuma-no-hohoemi  14.4+0.9 4.0+0.6 0
Sui-bijin 11.6+1.0 2.0+£0.6 40
Tsukushi-no-nami 13.7+0.6 4.0=+0.5 0
New Small Lady 16.8+0.9 1.7+0.3 30
Polars White 8.8+0.2 3.3+0.2 0
Maite Sky 9.7+0.4 0.1+0.1 90
Significance® P<0.0001

Values are means of 10 flowers + SE.

“Vase life was defined as the time from harvest to when petals
wilt.

*The distance from the stigma to anthor was measured every
two days and is expressed as the mean of the minimum lengths.
*Analysis by one-way ANOVA.

Fig.1. Photograph comparing the variation in distance from
stigma to anther between ‘Tukushi-no-nami’ (left) and ‘Maite
Sky' (right).

Photograph taken 12 days after harvest.

Arrow indicates the distance from stigma to anther.

FEEEA 53 F COHME L T EOEIEOMIZIZE VA
DA EFR (r=-0.86 : P<0.0001) A3 5, HEH
S#ECOHBENEVIZEARZM LR TV LOURE
N7z, FAOILTIIHDEOFKIEIREIZ L) fEHEOR S
WEALT A2 EDMOENTWAS (55F, 1996). b
FHaTIZBWTIIARECRAL - 13 IS L Tid
TEDPHET VI D HEL R 2EIEAONT, ETVWORS,
HEMAEL L OEHEOR S OGRS TR T 2HEH2 58
FCOHBIIBNCELVMERESBDO LN S5
2, S LHE COHBICL 2 ARZH LT S I3%
WIS L 2 BUREIEE Y RIZTERO—DOTHDH L H
bbb,

LAaL, HE,ASH I TOMHBEL RS (r=027;
P=0375) » 5 WVIIZHIEOEE LIERHFEL (r=-050;
P=0.086) TlIm\ HBBRIEEONZro/z. I
SR DR A LY B 72 BRHEAE IS B T D AERR B AN A
2L o T36 H~154 HEEDRDOONIZZ EnD (5
1%), {EFHICIHEIAOHETCORMICL 2 L
RFT I TR, MEPOBEMERD BT LI L
ERBLTCWA, A== a3 T F LV ESES
IF L VR o mfE E IR L TB Y, fE
BHLOEVWREIZTF LV ERENIFEFICA R, T2
EZEMENZ EPHL2IEN TS (Wuet al,
1991a,1991b). R EEOIEFEE O o fi ] 2 O ZEH 12>
WTIEE 2 ETHE T 5.

FEBEA &% F TOHME L THAEOE & OMIZIZE\AHE
MERREO HNE L, b CICHRZHIEZ L O
MCTHLZEMHSEL DD, BERZHOLRTE
IEFR DI 52 2ERO—D2 L E 2 bz, HEE
MPORE COHMDIE C HRZH LR T WIHEER E O
BB EMICHE L TV AR OVnTIE, FE 1) & 2)
T, /MEDIERAA R 2 72 DIZH ST 5 2 &
WTELholz, 22T, EB3) 2BV, FHUHAE
AT =TV TAMERPHEL, —HO/MMEEBEREL T2 o
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Table 3. Vase life of emasculated and non-emasculated flowers and the ease of pollination in 6 Eustoma cultivars.

Cultivar Vase life*
(days) The distance from Rate of
the stigma to anther”  the pollinated flowers

emasculated non-emasculated Significance (mm) (%)
Asuka-no-kozakura 10.8+1.1 9.6+0.3 ns* 0.8+0.4 75
Asuka-no-shizuku 11.6+0.5 11.3+0.2 ns 1.4+0.4 63
Asuka-no-nami 10.5+0.3 9.5+0.6 ns 0.8+x0.4 63
Azuma-no-kasumi 10.5+0.8 9.5+0.6 ns 0.1+0.1 100
New Small Lady 14.1+0.6 13.4+0.3 ns 0.3+x0.1 88
Maite Sky 7.9+0.1 8.3+0.4 ns 0.1+0.1 100

Values are means of 10 flowers = SE.

“Vase life was defined as the time from harvest to when petals wilt.

*The distance from the stigma to anther was measured every two days and is expressed as the mean of the minimum lengths.

*ns: nonsignificant by -test.
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FEER2) L EBOLEGTHEEIN I VaAFRFa Yy D
TOOW EHVZ BELMEO#HEE £y b T
HEICHRE L TRIEZ T 72, BREER EWER 5em T
IWHELE1EE 1B OER?2) LRSETICHA L
AHRIEHI20, 0.2, 2mM O F + B RS EE (STS)
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Fig. 2. Effect of pollinated area on ethylene production by
‘Asuka-no-nami’ flowers. Each plot represents the means of 4
replication £ SE.

Table 4. Effect of pollinated area on the vase life after pollination in 6 Eustoma cultivars.

Vase life “(days)
Pollination Azuma-no-kasumi ~ Asuka-no-kozakura  Asuka-no-nami  Asuka-no-shizuku New Small Lady ~ Maite Sky
unpollination 7.9a 7.3a" 5.3a 8.0a 8.8a 5.4a
1/8 area 4.0b 4.8b 3.8b 4.1b 4.6b 3.5b
all area 3.1b 2.6¢ 2.5¢ 3.1b 3.3b 1.9¢
Significance™
Cultivar P=0.0002
Pollination P<0.0001
CultivarxPollination P=0.1764

Values are means of 8 replications.

“Vase life was defined as the time from pollination to when petals wilt.
YData with different letters are significant at P=0.05 by Turkey-Kramer test.

* Analysis by two-way ANOVA.
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IF Ly AEREIEDRC, 3 HEURBICEMAAR SIS
HEICY—2 %R L7z RZBHOMEOZF L v AR
F7HHEICE =2 %R L, BRI L /ME
Thhmrolz, ¥ =T MIFEHA S DORF L5
B, T SR ORDENT LT AL o
F L AEAEINT % (Hilioti et al., 2000). ARFEEEDKE
KT, THHEIKEL 22T EE—THOIT L~
A EAEENNT 57207 T {, R E ORI A £
BHZEWHLMNI R ST

TR OE AR E OMEIIRITT B % FEER

Fig.3. Photographs showing the effect of pollinated area on
pollen tube growth in the base of the style in ‘Asuka-no-nami’
flowers.

I : all area-pollinated style 2 days after pollination, II : 1/8 area-
pollinated style 2 days after pollination, I : 1/8 area-pollinated
style 3 days after pollination.

3 KBWTHAELL MREZESERIIRT. Thikl
HH T 2HZ WM EI LT E THEL T
BLACMEIZ 6 B 5 R TH Y, FEMH AT 100 4 LL
TTHot 185 TIE6 AR 2R L NI E T
FELTBLT, EHEKII0ORDTTHo 7.
%2 HH ClXEmzhiEiid L7237 X TOFEHT 100 4
R DAEMENERECEELL. —TH, 18%H T
12100 A% B 2 B ESEIR T THE L TV 72035
FTLZ6TF Y TUH I TVOARTH -7z 10 ~ 100
REGELZLODONIF T, 1~10KDOAFFEL 72
LOMW1IY TN, HBHEFTHEL TRV DON 1Y
YINWEL oI MBI HEOY Y TV TIE Y8
IZBWTH 6% ¥ TN T_TT100 KL EOTERE A
AEAFFEBIZHEL Tz GE3 ). INLDRENDS,
FEBE O Z R THFE DS/ S W EAEREFETRIC S < ORI E 2
ETAHE TR D05 2 EHL MR 572,
EBk4) ORREEEE 6 RITRT. WA TIE STS #E

Table 6. Effect of pollinated area and STS (silver thiosulfate
complex) concentration on the vase life after pollination in
‘Asuka-no-nami’ flowers

Vase life “(days)

STS concentration (mM) unpollination ~ 1/8 area all area
0 7.9a 5.0a 2.2a
0.2 11.6b 7.3ab 3.5a
2 10.1b 10.1b 9.5b

Significance®

Pollination P<0.0001

STS concentration P<0.0001

PollinationxSTS concentration ~ P<0.0001

Values are means of 10 replications.

“Vase life was defined as the time from pollination to when
petals wilt.

¥ Data with different letters are significant at P=0.05 by Turkey-
Kramer test.

* Analysis by two-way ANOVA.

Table 5. Pollen tube growth in the base of the style in ‘Asuka-no-nami’ flowers.

Time aft((eigsyl)scgllination Pollinated area of the stigma Number of the styles
- + ++ +++
All 1 3 2 0
! 1/8 4 2 0 0
5 All 0 0 0 6
1/8 1 1 3 1
All 0 0 0 6
3 1/8 0 0 0 6

Six flowers were used for each treatment.

“ Degree of pollen tube number to grow in the base of the styles. -, none: +, 1 to 10: ++, 10 to 100: +++, more than 100.
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Table 7. Effect of heat treatment for pollen of ‘Asuka-no-nami’
flowers on the rate of vigor pollen.

Heat treatment” (second) Rate of vigor pollen’ (%)

0 85.9"
15 65.8
30 66.0
60 1.9

120 0.4

Observation by microscope was repeated twice for each heat
treatment.

Number of pollen stained by TTC and total pollen were counted
at 5 ranges of view in each observation.

“ Ten mg of pollen was heated with microwave oven (TOSHIBA,
ER-VS12: 500W).

¥ Number of pollen stained by T'TC /number of total pollen X100
*Values are means of twice repeatedly observation.
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Fig. 4. Effect of heat treatment of pollen on the vase life and
ethylene production after pollination in cut ‘Asuka-no-nami '
flowers.

Ten mg of pollen was heated with microwave oven (TOSHIBA,
ER-VS12: 500W).

Ethylene production was measured 1 day after pollination.

Each plot of vase life represents the mean of 8 = SE.

Each plot of ethylene production represents the mean of 4 + SE.
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Table 8. Effect of heat treatment for pollen of ‘Asuka-no-nami’ flowers on the pollen tube growth in the styles.

Top
Time after Heat
pollination treatment” Number of the styles
(days) (second) - + ++ +++ V\ Top
1 0 0 0 0 4
15 0 0 1 3 )
30 1 0 4 0 <4— Middle
60 4 1 0 0
120 5 0 0 0
<4— Bottom
2 0 0 0 0 4 )
15 0 0 0 4 Stigma+Style
30 0 0 0 5
60 5 1 0 0
120 0 4 1 0
Middle
Time after Heat
pollination treatment Number of the styles
(days) (second) - + ++ +4++
1 0 0 0 2 2
15 4 0 0 0
30 5 0 0 0
60 5 0 0 0
120 5 0 0 0
2 0 0 0 0 4
15 0 0 0 4
30 0 0 0 5
60 4 1 0 0
120 3 1 1 0
Bottom
Time after Heat
pollination treatment Number of the styles
(days) (second) - + ++ +++
1 0 4 0 0 0
15 4 0 0 0
30 5 0 0 0
60 5 0 0 0
120 5 0 0 0
2 0 0 0 0 4
15 0 0 0 4
30 0 0 2 3
60 5 0 0 0
120 4 1 0 0

* Ten mg of pollen was heated with microwave oven (TOSHIBA, ER-VS12: 500W).
¥ Degree of pollen tube number to grow in the base of the styles. -, 0 to 10: +, 10 to 50: ++, 50 to 100:
+++, more than 100.
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INEMEFELHEE L. &8 /INEE w7z,
IMED ZF L v A wmOBIE R ICITo 72, =5 L
VEREOWEIEE 1 2 Hi L M TiTo7z. e
1D E 3 20 4/MER -
(Veen, 1979), X7 2 =7 (Porat et al., 1993) B &L "X 1 —
FME— CHES,1991) % & Tlt, LB L F /2137
SR> TP LD F L VAEROZMSEZ L. #
CC, LI EMTLHE TORKTT L v AE L AL
Fb HE L OMBEREE KD 7.

N—F—av

KER2) ITFLVITHT ZRZHEDRE

2006 4F 12 HICHRRE L, fE S WgeAT (RilRo <idTh)
HT AENTHIE L/2HEo My a¥y a6 wfix i
V720 2007 46 BIZBAFE L 724k 20 5, BHAEY H 0 /NE
AL EAY 5 cm TIUHE L 72, IUHETRTE B ICFBRME L T2
AR L, {EELWER, L&Y fEkE
FHITHA L7

IF L EBIZLLTORETITo 72 R0, 1%
72132 HO/WNER B KD A o 72 5B |2 3F L 72 K88
T, WLEEDOT 7 ) NVEOF x v N— I ABREH L
oo FIAN10uL L' O F Ly EBFEAL, 24 BRHGE
L7z WEET v o= H/MEERIL) L _EREEo
B0 AeME =N TR L7z DY H 2 SAER SRR T
% FCIEEEEH 11:30 ~ 13:30 O BICFHI L 72, 4
HLO/NE D INEEIZE > TIEOBILDS L 720, IS H
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TEEWFZEITIRZE S 95

P OHEHIEELFHIL 72, B 5 /MEE V72,

FAEBGREOMRITEERIC L > TRLL. 22T, %
PAEHOTF L VA 4T 5 72 AbDfER L, BB OE
D% 100 & L 72RO E TR L7z, 5HRERIZDIT
DN TH 5.

X: TF L v SEALEAE, L4 H O fEfE

xi TF L EELERAE, A H OfEE

Y. TF L LERAE,  ALERIE R OAEE

y: TF L CALERAE, A H OfERE
IF L R L AL OMAEE (%) = (vy/Y) / x/X)
X 100

2. BEBSLUER
MUV FFx a6 mEORTH/NMEDOIERELIX, Hw

LDOT ‘HTFToO BIV ‘HTINE HI98HT
Hotz (EIK). ROLAEFLHELSE»o-DIF D

Table 9. Vase life of cut unpollinated flowers in 6 Eustoma
cultivars.

Cultivar Vase life(days)”
Azuma-no-sakura 9.8+0.3
Azuma-no-murasaki 9.8+0.5
Maite Sky 11.0+0.4
Asuka-no-nami 14.1+0.2
New Small Lady 15.3+0.6
Asuka-no-sazanami 18.5+0.4
Significance’ P<0.0001

Values are means of 8 replications +SE.

“Vase life was defined as the time from harvest to when petals
wilt.

YAnalysis by one-way ANOVA.

IS

T T185 H &2 D AEFEB I MR DS A S Lz
IF LV AEREOWEMENIL 320l %<
&, AEERBPEGRREIEE T L A o BN AT
Klpolz (BE5H). WIFNORBMEIZBWTHFDE
B> T F L v AR ALN. BT F
O BLY RATFANA TIIAEFOEMDPBIRS
N7td TF L VEROEMBA LN BT Hhou
TIEZF L VAR E— 27 S H AR BICIEFHZEN
L7z, =% =3 YUY DIETIEELREO T L VK
i EAERE D HBOMIZISRET A B2 B OB BR
LNTW2 (NI, 2002). PLVIFF 3 72BN T
R OEZANBO SN L E TORKTT L v AKE
EAEFED HE L OMBIREIE -0.09 (P=0.8735) L7 0),
R AHRABIR IS DN oz, 2O G, TF
L VAR O A TIIAERE S o S 2 % SIS 5 O 1K
WThHorEEZLND.

== arTiE EFLORVREIIBVWTE
LHEIZAED D DT F L VO AEA A S N5 il &
IF L VEROBEMAEA SN2 ifEdH 5 (Wu et al.,
1991a ). fEFELPREVWREOTR T, ZLEICEL S
DIF L Y EROBID A S R TlE, 35w
D ACC ABEZ OB T ORBEIIH SN TnDH &
AR T4 MEYZN=3F" T (Nukui et al., 2004),
FTWB LR T ACC ARilEF B L UV ACC FRiLEES:
BIETOEBPENZED I 00—-TV2, 27
IV T =—=" BIWY B Fo—%" T (Tanase
etal,, 2008) TNZNWESINTWVE. —F, [EFELHD
EWhodm cd BLRFICZF L v AEROBEINIH 2
VARRE 5 N A O S o S AN Rl i a8 o % i Y 1 A
PHLPIZENTVS (Waetal, 1991b). I =F 27

—®— Azuma-no-sakura

S

—@— Azuma-no-murasaki

—®— Maite Sky

%

—@— Asuka-no-nami

N

—®—New Small Lady

Asuka-no-sazanami

~

Ethylene production (nL *g'FW*h)

0 2 4 6 8

10 12 14 16 18

Time after harvest (days)

Fig. 5. Changes in ethylene production by unpollinated flowers in 6 Eustoma cultivars
Each plot represents the means of 3 or 4 replications + SE.
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Fy b — X (Rosa hybrida L.) 2B WTdH, FEEDOIH
E37 8T A (Miiller et al., 1998). L5 OfEFIZ,
IF L VEROEM RN E 2 LI X )RS
HROmEE, TF L VIR L EPMERN T LT X
DIEFFL DS RVEBEIFETH I L ZRLTWAE, ML
IFF 3 7ICBVT, 6anfl L b IZELITHEIED T
L HEREML7: (65K) Zenn, =L UIH
TSR B ICBS L TV B REMD S 5 O Tl
LW EHEREINS.

ZITRIZZF L VIR k2 RA L7z &
REEI0RIIRT. TF L o xhd 2 s il A
DMV aAFFayemfEoRZTHEOMLES H I
104~186 HE %2 1), MfEEZED A SNz H#EEZRICT
F L VAT o 7Y e, AERLVEMT i L, AL
RO 200 L 2 WimiES AR SNz As, 1B L0 2 HiZF
LR T o 7256, BT ol DAomEIE
TAERE LM L7z, IR 1BL U 2HOZF L UL
HIZLY) »IFol, TEFOE, BLIY <147
AHAT TIIAERS B8 10 HULTIZ % o 7298,
AE=NLTA & BT HhoE TIE, 1BHUETH-
2. TNHOFERNL, KREMREOFEL PRV L
IF L VB OIS b RVWEAIDS A S N5,

MV FF a7 OFTEIE R 2 B LT
FICEDL 0, EOBAEEIBERINNS (2
LBRLELTELRZALEIENTELDTIE RV EEZ
bNa. TH I BT HIEIIEDOBILOFHICH
WH5ENTWA (Yamada et al.,, 2006). ZZ T, X 5I2FH

—a—

Table 10. Vase life of cut unpollinated flowers with or without
ethylene treatment in 6 Eustoma cultivars.

Vase life (days)”

Cultivar Control Ethylene treatment”
0 day 1 day 2 day

Azuma-no-sakura 12.4+0.7 11.4+0.7ns* 8.8+0.5** 8.4+0.6**
Azuma-no-murasaki  11.3£0.2  7.2+x1.0**  8.0+0.6** 8.4+0.7*
Maite Sky 10.4+0.7  9.2%0.5ns  3.0£1.0%* 4.2+0.7%*
Asuka-no-nami 12.2£0.5 12.0=0.7ns 12.2+0.4ns 12.4=0.5ns
New Small Lady 18.2+1.0 NT" 16.0£0.0%  15.4£0.2%*
Asuka-no-sazanami 18.6+0.2 13.4=0.4** 14.0x0.5** 13.8+0.5**

Values are means of five replications + SE.

? Vase life was defined as the interval from harvest until petals
wilt.

¥ Ten uL-L™" ethylene was treated for 24 h to unpollinated
flowers 0, 1, and 2 day after harvest.

*ns, *, ** indicate non-significant, and significant at P < 0.05 or
0.01, respectively, compared with controls of each cultivar (by
Dunnett test).

Y NT: not tested.

Ml L o d a2 HfE T 572012, bra
FEaw6MmMEIZBITsIF L BB OIEEDORER
AL IR L., MREB6MIIRT. 7L LB
WX BIEROBLERELLEC S, WHEERLHICTT
LY R T o7 B o DAMEwehb = F L
VLB R IAEROBL AR LN Fo, R L H
T F LB T/ BT HhOE 2BV Th IS
LV ALE 2 10 H PARE LR BRIC R CTHEE A A L 72,
INsnZERrL, MrvaFxFaodgIhiEicsnwTns
L SR B R IE R ORI X - TRl ¢ &
bEEZ LN

EFRbLOE I Fo & YA T7AhA TR
K1 BLO2HICTF L VP Z2AT) L fERIZE L
CWALE (6. MULKERbOE Y T F0
2 TIRVTROMBEH 25T S B I AN
DL, —ERRWINT 28 F20mE8Icm L. —F
EELOEW Za2—2AF— VL T4 BIUV ‘Hih
O TIEWTIOZF L VB HIZBW T IEREOA
WA IR SN o7z (E6H). INSDMEDL
5, fEFEbLOEWREIZTF L VIR B EZ MK
<, fEFHLOMOEIZE W &) BRERA LN, —
F L T B IS VEAERE S O ah Al 22 12 B o B B
D—DThHbHIENRIEEND. RERORKETIE, B
THAOW FnFhorF L VI THIERD
DFFHE O Nl 2o 72285, FEETEN L 72386, Wi
NOMEHIZBNWTH ZF L B, [EAH L
D46 ~66% |ZIKT L7z (E6X). ZoZenrb, b
FTHOW ITBWTHIERRVEETZF L 6L
TEZMERHLEEZENDL. L L, TORMEEI
ML, REENIIRIE & ZIFFBEOEEDZELZ R 72
(6. ZoZ iz FL Yz L) —HIZESRD
P CF 7205, ZOBRBOTERDHE, HAEHISHIEE
MULLIWCHRALLZLERT. INLOHER2L, 'H
THAOW 1TTF L S L TEEDEAD T 5 b D0,
IF L VB TR T T, ERrTISREII LY
FEEDO RG2S EETE LB TH - 72D TIE RV
LHEREND, Z0LH) %, TF L UFEEOEAL
A, BALOMPLER TSN THL I L1E, I —F—
TasilBVWTHHE SN TS (Wang and Woodson,
1989). =5 L Y MLBHEHZOIEEDOWMPEENSHT, ‘&
THOOW OXFL T LEZHTIEE - 2AE—
VLT R ‘BT IZHRTRReH N EBbi:
IF L VR RTA2IEICED, HTHhoN
L Za—RAE—NVLT4 BIY HIro o
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Fig. 6. Changes in relative flower diameter after ethylene treatment in 6 Eustoma cultivars.
Each plot represents the means of 5 replications + SE.

Ten uL-L™" ethylene was treated to unpollinated flowers 0, 1, and 2 day after harvest for 24 h.
“See the text on the method of caluculation.

IF LT A0 ERE, TYVHBIITESLT /2, ‘Za—AE— VLT TRIVESR1BIZHXT

MRS LEZOND.

~RF 2 =7 (Whitehead and Halevy, 1989) < F L =
7 (Goto et al., 1999) TIIIN#EGHIZ L D LD =F L 12kt
T L EE HAS, H—F— 3~ (Onozaki et al.,
2004) RKZHOT 7L/ 7L A (Poratetal, 1995) T
IMEIZ L DB ZF L Ik 2 ESEDME T 5.
ZTOLHIE, MESTF L AT B E I RITT
BIZOWTIHEDHEICL > TR LS. T To
& RATAIAT TIEPNELHICHT#ER L, 2
HoZF Ly BCREFELESEM L B10R). F

2HOIF L VLET & ) AERE S AN L 72, ARFEERIC
BTk HI2od FzFL oI X 2 EREEH
BoOEMERALNTE o7 (5 105) A%, Ichimura et
al. (1998b) 12k % &, HEHK6 HIZZF L v UH LT
) LR LT S, SNHOFENS, MLVaXF 3
T DL L DFFEIZBWTIF L x5 sz MR
BORBIHEVEEDLEEZ LN,

DB B F L ISR &L, = F Ly
W OAEFE S H O MR LV 5Hi$ 2 O A —#k
#Td % (Woltering and van Doorn, 1988). ML ¥ % 3
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v BT O T, WYL HOFEIZ 20 Wl Lt o=
FLr% 6 REHMIE L CH, WHERICENZNI L
TR EN T A (Ichimura et al., 1998b) . RFEEZIZBWT D,
INHE% 0, 1BLP2HICTFL > 10 ul-L™t % 24 B[
WERL T, MFRERIC PV F X 3 vNMEDEMT 5
Zlidmros (B10E). —H, I—AH—ar UK
TA ML TEBAAELYHIZI0uLL O F L v %L
B9 % & ALFRBALE D 5 6~7 I CTZEM T 5 (Onozaki et
al,, 2004). TN HOFEIE, PrvaFFaryozFL v
AT BRI — =2 a vy ) QL NIENWS
EERLTWE, Z0LHIZ, = F L /HEE EHIZ
FRSIEARE WV EIZBWT, ZF LV ICHT S
Ve BRI SR  2 72012, TEROBAREZ Hw
LFEGENTHLEEZOND.

B2H
=

RHIC K BTEHSEREICE T 5 miE

F1EE LBV TZRROERLHBICH L TY
MHERIZEASZRS SNz, MLIXFF a v IIBVnTEHIC
IR BIFELEMmINL 206, SHBROIER
LENRRWI LIZEHARECTHLEEZLNS. £2T,
SRR OAFES O Z ISR L RITTERICOWT
BHOPIZT 5720, SBro/Mer T, =F L V&
B, EmEOME, BT L U Ioxd 5Kz
DWTHEZITo 72

1. MRS IUAEE

EER 1) ZHMROTEFLOLEME

2005 4F 2 HICHRRE L, AE &2 WFgear (Rl <13
T ABHNTEELLZMVIXF a6 mfE, €%
T, Yx—Fv A, NEF T TITvIa,
Fa—PA/—" BLEZ—Y—F | RATANA]
w7z 2005 4 7 FICBAEL 728k 5, BHAESH O
AINEZAEEA) 5 cm TIE L7z, IUERIE B IZBREEL
THLZAERMKICIL, & 1HFERLD & FEEHT CRE
L7z HEAEALZS, ZOHICHAELZFE—RED
TR AR E2iT- 72, S BRAMENERT 5 T
DOHBAEFA L2, &l 5 Ekz v, EBIZ 2 5UE
f1o7-.

RER2) ZHROIFLVERES JUTEMERRDR
Ed b

2005 4F 11 FICHRAE L, B S WIZeAT (CRIIED <IETh)
HIAENTHE L MVaFsay 2 fE Yo%
F o, Hv—F v X BRI 2006 4E5 HICBIAE L
7Rk S, BAAEY H O/NE % TER A 5em TIUHE L 72,
FEBR1) LFEMETTH AT, SR HRERIS/NMED
IF L AR EEZNE L. WE IS 1EFEE 1)
(CHE U7z THEC D &5 anfl 3 k&2 vz, 72,
SHA1H, 2 HHICHEEIFWZIREBOEEY Y 7
) 7 L7z FAA TREIER, %1 %58 2 8 & FEk0 75k
TIEHEOMELZBIZ L.

KB 3) THMROIFL VT ZRZHOSEME

2006 4 12 BRI L, (L& RFZeRT (SR> {IETh)
HIAZNTRE L MVaXEray 2 fE ¥/ F
T, hw—F v R RHW 2007 46 FIZBIAE L
7Rk S, BAAEYS H O/NMEE B ER 5 cm TIUE L 72
HERRIE B ICBRIE L T B2 KICHF L, fEfE% 2 ¥R
THIER, 56 1 %R D) ERSGEMETORELZ. FEB1)
ERGEMTZHEITY, THERICZT L VLA
HigERR2) LFEMOHETIT o7 2F L I 5K
VR 1 EIERR 2) L MERICEFG L 72, SREIZo&
5 k% v 7z,

2. BRELUVEE

THBEOMFELHBIT1TH2S69HFTLE LW
A DS A BN (B11FR). /2, wTho i
b RZ O/ AT & 0 AEFRES A3 L 72,
H—F—=a yRRF2=TIIBWT, FNHIEEOEN
BT B E, MBI TZRIC X HEH
LHEOEMRES DR 52 EDHESIN TS

Table 11. Effect of pollination on the vase life of 6 cultivars of
cut Eustoma flowers.

Cultivar Vase life (days)”
Pollinated ~ Unpollinated = Significance”

Maite Sky 1.7+0.2 8.3+x0.4 ok
Pinokio 3.0+0.3 8.6+0.4 ok
Papillon Pink Flash 3.9+0.2 10.6x0.7 e
Cutie Snow 4.8+0.3 13.7+£0.4 ek
Summer Kiss 6.0+0.4 10.0+0.4 ok
Ceremony Peach 6.9+0.5 8.6+0.4 *

Values are means of 10 flowers = SE.

“Vase life was defined as the time from pollination to when
petals wilt.

Yox, #EE significant at P<0.05 or 0.001, respectively by ¢-test.
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(Singh et al., 1992 : Latsen et al., 1995). AZEEFCTHW 72
I VT D BRI L WETEE SN (5
ZHE) 72, MVIAFF a vICBIF LM BROMLELE
MAFEE O AR 22 B ORI ERIC L S e E 2 5
Nz, 22T, ALz 6mEDH B, ENHHIR LR
FTV—ERZOMET, THEOMAFELIEro72 K
DX F LEMo Uv—F v R EHW, FoE
wIRAT L 72,

EoERF b W —Fv R EHIITHEIFL
VHERSEIMLZ: BT, ZOERBRIIBILZHE
OFEFBIZ ¥/ ¥4 T21H, y~v—F v A T45
HTho7 tHE 01% KETHEEEDY). ¥/ F
T TR F L UAKIEEE 2 HEUREDS 2725 5128
MU, HER =27 3RS hhol. v —Fv
A TEZHHRAABICZF LV EROE =7 55380 5
N7 Zhttkl1H BT F L VAERREE v—Fv 2
DHHETE L eofz. 2 HEDRIEWSER T L
VHERRICIIREREVIAON o7 (BT ).

NF 2 =T TR, AHEEOHEIEREoMmER
EASEL, T F L VEROBIMAEN S (Singh et al.,
1992). €7 =7 AT, fEHEOERB TS E OMED
FEIET 2 TEhT 5L, [ErbDTF Ly ARKED
Bl B EARENTWS (Clark et al,, 1997). =
NEOZ LN, TF L AR EEHEOMEIZRE R
HEweEZoNL, X F & Hw—Fov R T
MHOESBIMEHEOMEREIXIZLALEN R
<, =42 HHIZ 100 K% #k 2 2 A6 E ek 38 &
THEL TV (F— &%),

IF LT AT LR, Y3
BV TEZHEICTF L IR E 1T ) L AERE S 3

L7zhs, "U~—Fv A TlEZF L EIZ LY B
35
—O— Pinokio
30
—@— Summer Kiss
g
54
<
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=
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Fig. 7. Effect of pollination on ethylene production by flowers.
Each plot represents the means of 3 replications = SE.

LIEM L o/ (512%). ¥/ %4+ TlrzS
L LR 1 HHORRITELED 79% 127k > 72 —
FH, =% v R TEEHHEHH ORI mELEE
D8R LITL AL EDLL o7 (E8IX). fEkb HEL,
RO & 5O MEICBVTH, Fv—F v 2
& E X AR TIF L T B R
CEWRHEN IR 0Tz, REBROKERDPS, =51 /I
x5 B BZVEDS TR R OAERE S O TR A2 R B % T
FTERED—DTH5H I EHIREBINT.

B3H H OE

PRl L T2t OB ) Bz hva ¥ X a7 6.4
HEHNT, TFLVEREBLTTF L VST 5
W EAER L OMEM ZOBRICOWTRELZ. 20
R, TF L v A & AERE S (IS 2 BARIEA A &
Nhho7zs, TF L VI X ) ERORAADE L w»
m I IAERE B AL, fEED D T 1 D L v i fill i34
FEH 08 &) BIRIEATRED 7z, B OIS
WEL D22 VT, FAROREEZITTo2ET A,

Table 12. Effect of ethylene treatment on the vase life of
pollinated ‘Pinokio’ and ‘Summer Kiss’ flowers.

Cultivar Vase life (days)”

Control Ethylene” Significance®
Pinokio 2.0x0.0 1.0+£0.0 o
Summer Kiss 4.6+0.2 5.0+0.6 ns

Values are means of 5 replication + SE

“ Vase life was defined as the time from ethylene treatment to
when petals wilt.

"TenxL-L™ ethylene was treated to pollinated flowers for 24 h.
*ns, ***: nonsignificant or significant at P<0.001, respectively
by ¢-test.
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S . . . . .
0 1 2 3 4 5
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Fig. 8. Changes in relative flower diameter after ethylene
treatment to pollinated flowers.

Each plot represents the means of 5 replications + SE.

Ten uL - L ethylene was treated to pollinated flowers for 24 h.
“See the text on the method of caluculation.
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WS AE & D ICZWBRIF L Y ERO EAAALR, TF
LUEKREDIZE AEEDS P o7z S BROAEL D
FomfEiE D L VB X ) EESEA L, fEREBHH
MOEL otz —H, SHEBEORFLOREVREILL
F LI L ) EBROBIIT L A LR SN TIEED
LT Lo/, DEORENrS, =57 UHIC &
LAEDOWLRIEF LR TIC L > TURENIZZF L
WX B OE DS, MV aF X 3 7 OfEEb O
TEMZICEDLERO—DTH L EEZ LT,

3R R7O0-RBFROBPRUCKS
PEEREREMIBORERA

PrvaFFa itz L a3 5 EszErd
D, ZHEICZF L ERSZEICHM L CTlEFL 2
# 1 {E#ET 5 (Ichimura et al., 1998b ; Ichimura and
Goto, 2000). D72, =F L VEHMEERTH 5 F
T nlREEEIE (STS) DUV AEDIERBIERIZAMTH
% Bkt - AR, 1997). MV FF a 7 BTENMEL
DIZADRIE L 72D AETH 0, R D DI AL,
BT H0ENH L. L L, STSIZIEBHAL, FEiie
HET DA%\ 72@, STS ORILILZT TIEDIZAD
AFERHOARZUWHET 5 2 LIIHEETH 5.

DIFATIREEI TV a—A, A7 u—A% L
ORIEDOREVP S AT A LN, h—F—T 3
Y, ¥7BLUOAAS - PE—IZBWTHLRIZERTY
% (Ichimura et al., 1998a, 1999, 2000b). ftFt ® JE B 12
FECIEF A IE R T % 2%, AL O EE AR E
ELTHIBOREKRICEG LTwh EEZLNTVE, &
BIZ, BT v M T = AR OIEE L 2 572 T
<, Ty T =2 OEEHICED b BEREET DOFEH
FWINESE LI EDHLPIZEN TS (Kawabata et
al,, 1999). T X )12, FEEIDIZADORIER I EE
LfEE R LTS, S5, BEUBIEERFHILEREIC
BHTHEIENL LD IETHSN TS (Halevy
and Mayak, 1981). MV IFF a3 7BV TH, Ay O—
AP X DR L OIER, DIZAORIERES L OYE
BOMLEIZENTH L EHIRENT S (Halevy and
Kofranek, 1984 : Ichimura and Korenaga, 1998).

YD EDAEFE S Z MR T % 720 O dl B PR FRAI L L2 1%
KE GV THILE & R S 5. BT AR E 2
B0 0 162 DU | 2 AT I ALER 5~ 2 5k T, ALERR YD ) 4E
ZKIZHR L 72K T O IERF B IERAI RS A DN L. AL
i, BIEHROY ) IR ERIICAER 2 RIS 5T

FECHDH. PELEICE L w7z 5 _THL
BB FIIME < % 5 (Ichimura and Suto, 1999). f&ULEL
T HEDSMAS SN 525, FALEE Tl O IRIE ASBR
ENbedtEZONDL. AL —FE—=IIBWVWT, A7
O — A DQFILERT, 657 OFHRESSEII A LT
(T EHMRENTVS (Ichimura and Suto, 1999). 2
72, WEORILEOYE, FHIETE O 2 RIS &
BULENRD Y, BEEVIREOELH VL Z S,
MUVaFF a 728 THEREEED A 7 10— ZARE)
EWwiil, ERLOEREB L UOIRAORELRET 5
ZEHPHME SN TS (Halevy and Kofranek, 1984). L
ML, EHEODPEHBREDA 7 U — XA DOHTLIE % 1T - 7255,
BCEEENE LD Z e LI LITBIE Sz, BELEc
L DLEDREEINT R T INV— A F — (Tweedia caerulea)
BT MEE N Tw b (Markhart and Harper,
1995 ;PR 5 ,2002). VIO AEIZAEZZF TR Lo 72
EROFLLBIEMELET L. O, FEIIREEDN
BETLILIZEIDYDIEL LTOBIEMELZEL <38
%Y. FIT, RETEMVIAFFa v E~DR 2
0 — Z DRI X B BEREDFEEII OV TIHASRMB
LOBERBEEZAS 2T 5 L LI, FAEIGIE %
F%E L7z

B1E FEEROMEMNSH

MVaFFa v IZBWTHRED A7 0 — ZAOHLE
IR BILRICAERI TH S (Halevy and Kofranek, 1984)
B, EE LD A% A7 T — ADRI & 1T o 728, ik
BIIREOFAEDBE SN (FIX). EERE LM
BERIIERTBSHPARIZIRICR Y, ZOBRBET 720,
Wnite LCoBEMELZEL B2, AKETIE, F
FTREEI S OMBEFANBR EEDO A 7 10— REEOHIE
107,

1. MEELUREE

2007 4 5 J 1 HIZ IR 7 0 A2 RE ¥ 75 24 H o 5
L7z bV a X% 3 (Eustoma grandiflorum) 3
-0V EFAFL, EEFIERTE T 1 RH 2T T
Rt L, EBRICHW YD IEEKEKRTERAKS &%
A5 4R 60cm YR L, FHAE/NMES il L OoiZH
4R L7, 2otk ZERK GIHR), 4% A7 o—
ADFIIGN L)) FEA L, 23C, AHIHREE 54%, W
BEMGT T24RMBOKME 27072, A 70— % g
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CIEWAIEA VT 7 V) Y RIUWHFITH S CMIMI (L
Y FMK, A#Eise LT113g- L' 5- 700 -2-
AFNA- AV FTI) Y 3-FrBL139g- LT 2-
AFNVA-AVFTI) Yy 3-Fragt, O—LT Y
FAN=Z2T w80 (BR)) Z05mL- L' &7%5 %9200
R 7z BLERBR\ AR S MR O E I ZE O
YT T Aol MEUERIIEIRT IR, Aru—
AT 7TARE L7z

KEX1) HHBFHNERR

4% A 7 1 — ANLEREE O R E S & MR E B L O
RO A K 2mm AIZYI ) B L, FAAR kv~ >
80% L% /— v Wi 1:8:1 (ww) ICEEL, B
KLAPL—MEELZ. Z0% BEORLZLLTY
J =V TEH L EHREMIE 70, 90, 99% L5 —
WTENZENG60, 30, 3047& L7z, =¥/ —uhbg
HAHE (Technovit7100 ; Heraeus Kulzer #) ~® &%
FI20 BRI T CTHT o 72, B AM LT a Yy s
RERL, HIATFATEPYFF/23 270 b—LTT
Oy 7 256EE Tum DY FZER L7z, 0.05% O v
ATV TN—ERTL0O MG L, T0%15K%EL
T b, B CREDOMEMTIH % Blg2 L 72,

RER 2) BEIDOWEEEDAIE
WIRBI N 4% A 70— 2B L 728 D fED i TE#H%

Fig. 9. Photographs showing
the damaged leaves cased by
4% sucrose pulse treatment
in cut Eustoma flowers.

I : ‘Asuka-no-kozakura’

Il : ‘Asuka-no-yosooi

1T : “Tsukushi-no-yuki’

FnENY ) 7 L7 K 0.5em AT L 7232
LIEEIIH 03g xEE L, 5mL ®80% L% / — )VIZiE
LT 80C T20 4247 > 7. WHItR, WEBIEHE - L
T25% V)VE b= )V&S50uLMMZ, SEYzFAXL
7o w0, REAEIOREICHD, REIC 3mL O
80% L7/ —VEIMZELLZ. ZOEEEZFETV
F3MEGD EEAGEE 12T EOT, BAOLIINEKL —
Y CHZfE L7z, HoRE L 723K ImL OZAKTHENL,
Sep-Pak C-18 7 — + V) v ¥ (Millipore, Milford) 3@
L7, 2mL OZEEKEZH— M) v JIZ@EL, 7XTCO
WEOEFEDIZLT, BORLINRL — 5 — Tz
L7z, &E L7232k % ImL OFE K THENL,
acetate 7 1 V% — (0.45um, ADVANTEC) %L 7-#%
B#EEfAks O N5 74— (HPLC) (VX Aax Y
=7V rr (B) EHTHEDGH %47 - 72, HPLC
TOGMEMILTOEY TH 5. HEIT4EE L7z

cellulose

BT A . Shodex SUGAR SP0810 (FFFIFET. (%))
A7 amE 80T

TR DK, FEa# 0.8mL ¢ min™

Mg DRI

2. BRBPLUEE

FEE D) OMREEHEI0XIIRT. BEERTOEOM
BOESL, MIB X OERE SO LR o7
FREMILOE & ST L Tz HERMA R T
IR DTZIRCTH o 72785, HEREE S TR S e
BRI ), BERS TERIIORNLBIRE B o
EOREREYHIE L E A, WMBICHRTAZO— 2
LB X ) ZEOWREDNE o7z (B13%K). Ho
MO P CTIHFFICA 70— ZBEDPZE L CEHWEEZRL
72, TNHDOFERDPS, Ay O — AL HEDRE,
ENNAZ B —ZADEA L, MBI TRl st o B
RENE o2 L THIlEA BRSNS Z EI2X D 5]
ERIENLIOTRZVR LN SN,

B 28 IEE RS B EEOREICR
ET 8

BIHICBWTAZ O — A2 X B IEDREE L1
WO 71— ZREEDE T ) Ml BKIES 2 2 & T
EHETLURENEZ N LarL, BENEDLH
A TIRET DD o TWRV, NTIZBWTHE
B A R IER FFOU) ) AL % & ORI S X Y



AR T M Va3 XX a7 (Eustoma grandiflorum (Raf.) Shinn.) Y1 V) 160 S RFHIZB$ %% 11

Fig. 10. Photographs of section of leaf tissue treated with
distilled water (control) and 4% sucrose in cut ‘Mira Coral
flowers. Control( I, II ), no-damaged part of leaf treated with
sucrose ( I, IV ), damaged part of leaf treated with sucrose ( V,
VI). I, I, V:x100, I, IV, VI: X 400.

E, epidermal tissue : P, palisade mesophyll : V, vascular tissue.

Table 13. Sugar concentration of leaves treated with distilled
water (control) and 4% sucrose in cut ‘Mira Coral’ flowers.

Treatment Sugar concentration (mg-g’FW)
Sucrose  Glucose Fructose Total
Control 12.2+2.,5 7.0x0.3 0.0+£0.0 19.1+2.7
4% Sucrose 50.8+6.3 8.3x0.3 0.0x0.0 59.1+6.4
Significance” o * ns HE

After pulse treatments, lowest leaves were used for sugar
analysis.

Values are means of 4 replications +SE.

“ns, *, ** *** . nonsignificant or significant at P<0.05, 0.01 or
0.001, respectively by f-test.

EORENFA LT { (Torre and Fjeld, 2001), &AL
T AERZ O ANV E Y THLT TV VR
T A7 0— A LB % & ALBE ORI AIH S, BE
EOFERIDT B 2 LHHE SN TS (Markhart
and Harper, 1995). N5 DERNS, A 70— ZI2 &
5 EOREESEITEE OWIE & B BER D 5 2
EDIRIEE NI, F2, NTIZBWTAZ O — AR
FEMREWIT E OB ES AR HHINT % (Markhart and
Harper, 1995) Z & 205, MLBEEED A 7 10— RJREE D [E
HEOFEIIHE G2 HEEZONL. NI IEEH
SHIEEE 99% e CTHRFFT 2 & AHHXHEE 60% Sth 12N
THEWI R 2 & OFEFLB L AT KO #iz Hh
I EPHESIN TS (15 ,2000). 2 OF5HR
5, FM—OESRNTH- 7256, MBEEZEZ 52
EZ X DI ORI E 2 ZAL S L I LN TE D EE
ZoMN. FIT, AzU0— REER X OWRIE L ED
BEEREBL U DIEOHFEL LOMELZI LT 5
7o, B DMAEBEE A7 0 — REEEHAS DY
WUERAS, FEOREESAE B L UL ICRIZTTREIZOW
THA L 7-.

1. MEELUHEE

2006 45 H 15 HIZ KR B o A #2524 H OF)]
LM VvaFXxray '35a—-9)0V #AFL, 1t
EWFFEHT £ T 1 KR 2 Tz L, FEBRICH W72,
)Y Ab % KEKTHAK S 2A5 2R 60cm (28] ) E L,
FIAL/MES B L ODI3A 3MICHHE L. 2ok, A
BRI 2 Z N EN 53%, 71% B & U 86% I
A L 7z IR ER = N CRILEE 2 47 5 72, A LE 3 LB
e LCH#EEK DW) ,29% A7 0—AB XN 4% A7
O — 2% Hvy, BILEE & AR E OMA G DbETE
FPOMILX 3T/ B, A7 U— A% &R
WZWEA v F 7V SRHA TH S CMYMI % 0.5mL -
L' 22 X9 ma 7z, AAHEEE DLAL o i LB B 55 1%
23T, BERSMICREE L, 24 BRI A ALERE 2 N S &
72, TDOtR, ERAKIZYDEER LT, 23C, 70%RH,
PPFD 10umol * m*® - s*, 12 B H EL&M4T CHRE L 72
ZIX 6 KOG IEZH V7 MBEERIZEOREEIZOW
THAT L, 1HTHEERGARED O MU 54
k& L7z, APLERT#RICE) ) O E S X OF S Ll
WP A b 7o E S ZWE L, WHEEOWINE (g-
g'FW) ZHM L7z T/, MEEORINEIZAZ O —
AR b0 A 70— ARIUEE L2 Y10 FE
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DAL B B EZIAEWN DA S, [ERDIEN 23D 5/
A SHERIEIZ R LT TE LA, EOHFELIZOWTIR
PO LOENRODR LB VENTRLETE L.

2. BRESLUEE

BEER T 4% A 7 0 — AL Tl 53%RH T 100% @
71%RH T 50% DY) ) {ETHE L724%, 86%RH TlLkEsE
BOFESRIZ 0% ThHo7/2(BB145K). —77,2% A7 10—
AP BNTIE, A2 O — ABEROWIEL 4% A 7
0 — 2L & FRRICARREE 1T SN L 22 o, FEED
FHEIFVFNOMFEEICBWTLASNah o7z, bE
EDREDN AR LN D72 86%RH - 4% A 7 11 — ZJLH
DA \—AWIEL, 2% A7 0 — A TR b LA
WEOWILATE A7z 53%RH D#) 1.3 Tdh - 72 (55 14 ).
INOLOMERDS, HEOREREICE L T, ALBEEEH
WOAZ 0 —ZAWINESEETH Y, A7 00— AWM=
EFN 7 b EEENFEET D EATRBE N

EOAEBAEDPZE L L@ T oY )Ty, #Hes
ATPRLEEEIC & D BEICBEENFEA T S (Torre and Field,
2001). ¥/, Fr¥Fa vy TREMLETEICL)EDOR
LB ERS DY, WY IEOHEBEEL L OHEH 122

Table 14. Effect of the relative humidity and sucrose
concentration on solution absorption and rate of leaf damage in
cut ‘Mira Coral’ flowers.

BPH DT EPEE SN TS (Schroeder and Stimart,
2005). TNHDOFERD2L, EOREE T OAHRIE
FE72T T SR EROZEOFETGRE R EI2 L 5T
B TLEEZLNDL, FOO, MILAZO—X
TERE R[] UALEBRBEIC B\ Ch, Sl R R 2 21
Lo THEDOFERIENT LR S 5.

Y AEDFEBIZ VT NOMHMREICBVTY, 4%
A0 — A TR FEL o7z (5515%). 53%RH
TIMOAHFHRE I AT 4% A 7 10— ZH X DW &
Bt 2% A7 00— 2 E OFEFE D A EDN X
Motz A7 U — AYEEEFHBEO 2 ZER TR H
BoSWaNtatio 728 25, PR RE T 0.1222,
A 70— ZME TP il <0.0001 & %0, KHEHAEHIZRE
Do kol (H15%). YYEOHELIE, wih
DOMFHBEIZBWT S 4% A7 0 — A TERE SN
A2 SN, fEFED HBOGEGIEREr5 L, A7
0 — Z LB S ) AEDOAERF B IR I B L C
WnEEZLNS.

i BRI R oY) ) fED 2 12A OB IL DW B
LU2% A7 00— AT 53%RH TR b E < oo 72
(#1532). 4% A7 0 — 2N IZ VT NOMHHREIZ B
WTHEWETH o7z YD AEH 72 ) DRI INMEBDHE

Table 15. Effect of the relative humidity and sucrose
concentration on the vase life and bud opening of cut ‘Mira
Coral’ flowers.

Solution absorption Sucrose absorption Rate of leaf
RH Sucrose

%) %) (gg'FW-24h")  (mgg'FW-24h") damage(%)”
53 0 1.16=0.10 - 0
2 1.05+0.03 20.9x0.6 0
4 0.81+0.03 32.3%1.0 100
71 0 0.82+0.06 - 0
2 0.76x0.02 15.2+0.5 0
0.72+0.04 28.9x1.7 50
86 0 0.63+0.04 - 0
2 0.75=0.03 14.9%+0.6 0
0.67=0.04 26.7x1.5 0
Significance”
RH P<0.0001
Sucrose P=0.003
RHxSucrose P=0.0041

Values are means of 6 replications + SE.

See in the text on leaf damage.

“Number of flower stems which has at least one injured leaf /6
flower stems X 100.

YAnalysis by two-way ANOVA.

RH(%) Sucrose (%) Vase life (days)” Rate of bud opening (%)”

53 0 10.2+2.6 68

2 12.5+2.1 89

4 14.3%+0.9 89

71 0 4.7+0.8 39

9.3+1.5 61

4 15.8+1.8 100

86 0 7.3x1.5 61

8.5+1.3 58

4 13.5+1.8 89

Significance”

RH P=0.1222
Sucrose P<0.0001
RHXSucrose P=0.2813

Values are means of 6 replications+ SE .

“Vase life of flowers was determined as the interval from
treatment to when the number of open florets with erect
pedicels was less than three.

"Number of bud opening during vase life/number of buds at
harvestx100.

*Analysis by two-way ANOVA.
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BEHGEEZ L ICA/zE T A, T1%RH B £ ¥ 86%RH
IZBWTIE, 4% A2 10— ZMLETIE DW & 5\ 13 2%
A7 W — AN AT L BEIMEBY S o7z
(11 ). —7, 53%RH |2 B\ TIZHTLEL R D713/
ol DWNBLU2% A7 10— ZMHE T, ol
TR Z T 53%RH 12 B\ TRIEED S WA 255

bENPo7. 4% A 70— A2 BT, MR
MOFEZH TN Zh o7z 2% & 4% A 7 10— ZALERTY
T, 53%RH 28T A EF 6 B & UBAE/MERIZIE K
EREVPAON o7 (B15E, H11IK). 512
E6T
k& 53%RH
55
o
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2
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&
s 2 —e—DW
_"E —0—2%Suc
e 1
ZS —— 4%Suc
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Fig.11. Effect of sucrose concentration under different RH
conditions during pulse treatment on the number of open florets
per stem.

Each plot represents the means of 6 replications + SE.

DW Ot H b 53%RH THRUDEEIXIZIERTEL o
7o (15 K). REEX TR OLERH DI/ <
o 72 RRIEARER TIIH S 2SN T,
REITIE, MraFFavf )R8 TEDEED
FAEEREZRTET L2010, Bl b A 70— AQLPEEE
CAVEREE OFIXHEE # LA S DR - H L T o 7. %
DFER, ATLERF O 2 7 1 — ZALBREEASE 13 EAE R
L LICHPZDS, A7 10— AR AYE < DAL
WOWIE DL\ N EBEDFEAET L EEHLITL7.
EEDHE

B3E TIVVUEEFALEKE

EEhEEE

BWT 4% A7 0 — ZADOFNLEFEIZ A 7 1 —
EWBEET L LWL I
FERALE A S A EH %
NFYI Y AETIE ABA % 44
WMWY 22T, HratmERFRAICL2ED

[ ASHNH] S L% (Markhart and Harper, 1995). & 5
2, ABALERIZ X DI LD L AIER T 5 2 L8
NI AEIZBWTHE STV 5 (Kohl and Rundle,
1972 ; Halevy et al,, 1974). % 2 C, A TIL ABA &
4% A7 O — A xAEDLE A ESEOBEER L O
10 FEDAEFREH I RT3 A L7z

55 2 Hii L2
A DWIE AL & B
72. 77 UM (ABA)
oAV ESTHY,

IDOWT

1. MRBXUEE

2005 4F 6 H 10 H (ZFIRA B T 0 A2 324 H D F)
Lz vaFsray '35a3-50 2 AFL, &
EHFZEAT E TR 1B 20 CRa it L, EBRIZH W
7o, Y AR KEK TR S 74255 2R 60cm (28] 1
L, FAE/INES B L UNDITA 4 ICHHEE L. Z0
e, ZEAK CHE), 10uM (+) ABA CGEL (¥R)), 4%
A= ABELUA% A7 10— Z + 10uM (+) ABA O
FAE Y ) fExdE L, 23C, MAHEE 66%, BrES
T C 21 BERBOKALER % 1T > 72, ABAIZIE (+) & (=)
HMOGHEEEEDIGEET S, (+) ABADPKRRITH Y,
AL R EoERWKIE 5] # 2 3 (Kriedemann

etal,1972) Z &5, REBRTIIEILBSEICAERZ (+)
ABA % 272, ABA % & & AT 1213 10mM (+) ABA

LY = ViEHE 10uM & 75 L) IZNA. Az u—
AxRELERIZIZAVF T V) YRIEAITH H CMI/
MI % 0.5mL - L' &7 % X ) Iz 7.

HIALERF, Y) 0 A2 ZE R KICHE L 23°C, AH X B
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70%, PPFD10 umol - m® - sec”, 12 Bffi HE D&M T
WCBL, kbofitziio7. £X104K0Y) Lz
Avizz, MEEZICEOREEICOVWTHEL, 1/HTD
[ E 25500 b AU EFE LR & L7z ArLHEy
BRI W AEOFIEE B L 0% L AT % &b e 7o &
SERWEL, RIEEOWRIE (g-g'FW) 2HH L/
KL%, PiEBLUORHLERNKEHD
HESTHEHAE L, WHELIFS SFI2EFT KD
AEANZFRIIOVTYH, BEKEAERTHDEE
SEEHFHIL, ZREKOBAREFEERXELL. Ih
SOfExE D LI, YW EOWKE (g- g'FW) B LUK
SriEkE (g0 g'FW) 28 L7z Yok iz
BATEMASHIAS 5§, TEF DR Y 23D B /INEDS 5 A8 Al
WKX%bETE L EOHFEFLIZODWTRPEGL Lo
MRV DB B VENTALFETE L7

2. BRESLUEE

4% A 7 10— AMHETIE 50% DY) ) AL TREEDZEA L
72 (516 %), —7, 4% A7 10— A + ABA Tl3EED
BHEZALN Loz Tz, M OWIE I ABA
EEATNBIIBWTA R o7z (B16K). E,D
DI BT BROFENDOEEF I TH Y, i
BEICLILEEL TIThNR A, ABA IZKIL%E BSE S &

Table 16. Effects of pulse treatment with distilled water
(control), 4% sucrose, 10uM ABA and 4% sucrose + 10uM ABA
on the solution absorption and rate of leaf damage in cut ‘Mira
Coral’ flowers.

HERZ DT D0, ERLOEFDHHSNSLZ L
T, WMIHOWIK =D LEEDOFEITHI S D &
HEW S 7

ABAB XN 4% A 70— 2+ ABAWLEIZ L Y, o
HEOLDPHELCER LA (B173). LEEOH ) IED
WK & & KA HES R L, ABA # i A 72 LB TR IR B X
CA 70— 2B IRTIRCHER L7 GE121K).
2, 4% A7 0— X + ABA WL CIIBKE B L UK53E
REPVHEVWHIEPES o7z, 512, ABA A
XU AR THEEOEMENIRE L, TOROMD D
RN THo7: (BE13M). 4% A2 10— A +ABA 1% 4%
A7 10— AR EPHEGOFTEHEOMMFIZIERE Z2E
WS hr o 7208, IR 8 H B LIBEDIRA VSRR TH -
72. ABA ZMNA7ZHLEETIZ, ABA OZEHIIHIWERIZ LY
BEDOKGIREEDS BAF ISP S N2 eS8 2 H 7.
4% A7 0 — AHHB LN 4% A7 10— A + ABA JL#H
XD AIRICHRTHAERF D RIEEICEREL (£17%),
AL NEB B L WP EL o/ BB141M). &5
2, 4% A7 10— A+ ABA 4% A7 10— A2~V
% 10 H H RO NMER DA DR Th o 72 (5
). ZNODERNS, 4% A7 10— X + ABA JLH
EhvaFxavghiEomEREERHE LTHEHTH S
et Ry A

ABA BT ) AEOAEFE B X, S ITIC L % &
IR AR TRRIE R 2 A3 A & 17z (5 17 ) 25,

Table 17. Effects of pulse treatments with distilled water
(control), 4% sucrose, 10uM ABA and 4% sucrose + 10uM ABA
on the vase life and bud opening of cut ‘Mira Coral’ flowers.

Solution absorption Rate of leaf damage” Treatment Vase life (days) Rate of bud opening (%)
Treatment (g+g'FW-21n™") (%) Flower” Foliage’
Control 0.75a" 0 Control 8.4a" 6.9a 90
ABA 0.36 b 0 ABA 8.8 ab 10.1b 100
Sucrose 0.71a 50 Sucrose 10.4 be 7.0a 100
Sucrose+ABA 0.41b 0 Sucrose+ABA 11.9¢ 13.4¢ 100
Significance® Significance”
ABA P<0.0001 ABA P=0.0345 P<0.0001
Sucrose P=0.6745 Sucrose P<0.0001 P=0.0348
ABA xSucrose P=0.1211 ABA xSucrose  P=0.2115 P=0.0462

Values are means of 10 replications.

The conditions for pulse treatments were 23C, 66% relative
humidity and dark for 21h.

See in the text on leaf injury.

“Number of flower stems which has at least one injured leaf /10
flower stems x100.

"Data with different letters are significant at P=0.05 by Turkey-
Kramer test.

*Analysis by two-way ANOVA.

Values are means of 10 replications.

“Vase life of flowers was determined as the interval from
treatment to when the number of open florets with erect
pedicels was less than five.

*Vase life of foliage was defined as the days when more than half
leaves lost turgor.

* Data with different letters are significant at P=0.05 by Turkey-
Kramer test.

“Analysis by two-way ANOVA.
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Fig.14. Changes in the number of open florets per stem in
~05 L cut ‘Mira Coral’ flowers treated with sucrose, ABA and their
= combination for plusing.
o4 | After pulse treatment, cut flowers were put in the distilled water
E ‘ during experiment.
w003 | Each plot represents the means of 10 replications = SE.
e
202 t
5 BTG/ NMERUIR IR & TR IO 2R L2 (6
= 0.1 .=
= 14 ). 50uM B> ABA JLFHIE/35 (Kohl and Rundle,
0.0 : : ! 1972) % — % — I a3 » (Mayak and Dilley, 1976b) T
0 5 10 15

Time after treatment (days)

Fig.12. Changes in the water uptake (upper) and water loss
(bottom) of cut ‘Mira Coral flowers treated with sucrose, ABA
and their combination for plusing.

After pulse treatment, cut flowers were put in the distilled water
during experiment.

Each plot represents the means of 10 replications = SE.
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Fig.13. Changes in the fresh weight of cut ‘Mira Coral flowers
treated with sucrose, ABA and their combination for plusing.
After pulse treatment, cut flowers were put in the distilled water
during experiment.

Each plot represents the means of 10 replications = SE.

TEOEALEMRET 2 2 EMESIN TV D, NTTIE
38uM ABA JLHZ, BEEREHTREDLZWEIDEIZBW
T, LB EMRET %5 (Halevy et al,, 1974). T 5
DT &, ABA IXEIEE R BB SN LT T
SIEDEAL AT 5 2 & ZRIBT A, X512, 100uM
ABALEIIA + v 78N AEDEDHAL 2 RAET S T &
DTG XN T b (Ferrante et al., 2004). AREER T,
10uM ABA HFLIIZZEREK L D AEO HFF L %
52 E3 %L, BEORIFELRD N o7
REBDIREND, 4% A7 10— A & ABA # #lAED
HLHIETAZO—AZLAEQEEZIHI CEL L
PHOMZ R o7z F72, 4% A7 0 — XA HEFLEIZITE
NTY ) EDFEFE S 2VEHEE T, BIE/MEE O WA 5%
RPhTHLI L, SHICEOAFLEELIEET S
EDD, 4% A7 TO— A& ABA Z ARG D7 HALE I
FVIFF YN EOMERFICAENTHL EEZD
nr.

F48 WUNLIcRYO—XDHEYEFRTD
DHEELUBH

HI3HE TORHENS, 4% A7 O — ABETEO I &
EENC A B EIEICEENFAE L, INEI DR &
EDOFENPMZz 5N g hotz. LrL, ZoOik
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RIZOWTIEEH LA TIE RV, 22T, KW TII%E
FIMAACHEZR LA Z7 0 —2ZFHLT4% A2 02— 2
BL4% A7 10— A + ABA i ALEERF IZ TR L 72 e R
(C) b vaFxar g )iicslrsa5MmEBEIZO
WAL, BOREREORBEIZOWTHL I L.

1. MRELURE

KER 1) EIIERDIRINEDRIE

2007 45 H 14 HIZHIRIAEIRTT O A #EH H324 H D F
WL/ Vva¥Eray ‘FEAFEEY 7Ty v’
* AFL, AEEWFIERT £ T/ 1.5 BER 2 CRzatilii g L
FEERICH W, YD IEEKEKRTHRAKSELRDELEE
60cm ICY) D L, BHAE/NE 3B L Mo 12 Ak 3 MBI
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Fig. 15. Changes in solution uptake during pulse treatments in
cut Eustoma flowers.
Each plot represents the means of 5 replications + SE.

Table 18. Effect of the distilled water (control), 4% sucrose and
4% sucrose+10uM ABA on the stomatal conductance of the
lowerst leaves at 6 h during pulse treatemnts in cut ‘Mahoroba
Pink Flush’ flowers.

Treatment Stomatal conductance (mmol'm?s™)
Control 104.8a*
Sucrose 64.3b
Sucrose+ABA 16.3c

Values are means of 5 replications.
“Data with different letters are significantl at P=0.05 by Fisher's
PLSD test.
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Fig. 16. Changes in absorbed carbon (C) contents in each part after sucrose (O) , sucrose+ABA ( @ ) treatments.

FEEICEL ol (B16H).

Each plot represents the means of 3 replications = SE.
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Table 19. Total carbon content of open florets and buds 5 days after pulse treatment with 4% sucrose and 4% sucrose+ 10uM ABA

in cut ‘Mahoroba Pink Flush’ flowers.

Total carbon content (mg-plant™)

Treatment
Open florets Large bud Middle bud Small bud
Sucrose 593.6 163.8 156.8 130.2
Sucrose+ABA 629.5 181.2 150.6 116.5
Significance” ns ns ns ns

Buds were clasified in their length; large (L), middle (M) and small (S).

Values are means of 3 replications + SE.
“ns: nonsignificant by ¢-test.
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EAT U= AEMMABEDEIHLER VI FF 37D
RS RIZTEEBICOWTHEL. £512, §iE
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ST C 24 BRI 2 /T 572, A7 u— A%k &t
BEICIEA VT ) RPURA] CMIMI % 0.5mL - LY
2745 XA 7. ABA 2 &L iEHI2id 10mM (+)
ABA % J — ViEH % 10uM & 7% 5 X9z 7z,

BALERTS, 9]0 A% 2 KIZHR L 23T, AHAIRE
70%, PPFD 10 umol - m” - sec’, 12 K;f]HEDEMT
WL, b ofETITo72. KX 8 KDY Y itx H
a7z,

MBE B ICEOBEIZOWTHEL, 1K THBEL
GrHNRRE b AU E S AR L L7z, BB T2 Y
DALDOFEED L UORLHF L ALERE Hb /- E S %
FEL, WHEEOWIE (g- g'FW) 2B M L7z 28K
B L72%Y, FREBIU0AREERKEHbELE
SEFHEBELZ. UIVIEERFESFICEGKOAE AN
CREICOVT Y, BRKEESREH DY E S REH
FHEIL, ZEKOBREHELZNELZ:. ThoofEr
bl Whitolks (g-g'FW) B L UOKGIHEEE
(g-g'FW) 25 L7z Y0 FEOFEFE (ZLIEIEM
AHAS T, TEHROIRY 23D Z/NMEDS 5 A7 5
TE L EOHELIZOWTEESLU EOZEDED -
GG YVENT2LETE LT



W

MVva¥F*ary (Eustoma grandiflorum (Raf.) Shinn.) Y1 1) FED VB RFFICBE 3 5 B2 121

2. BRELUVEE

FEEED 2BV, WY REBIERLEIc L > T
MERL7- (5520%). STS HAIZHART4% A7 10— A
HH & B W STS & 4% A7 10— A 2 filaa b 72 s
BHEBEIERDZERE L. 4% A7 0 — ZLE X STS
+ 4% A7 0 — AMBEOB TRFLICARERZETALN
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17 X). STSHAIZIRT 4% A7 10— A % & A 72U
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Table 20. Effects of pulse treatments with distilled water
(control), 0.2mM STS, 4% sucrose and 4% sucrose + 0.2mM
STS on the vase life and bud opening in cut ‘Asuka-no-nami’
flowers.

Vase life (days) Rate of bud
Treatment — o
Flower” Foliage’ opening” (%)
Control 4.8a" 5.0a 32
STS 8.1b 7.5b 61
Sucrose 11.3¢ 7.9b 94
Sucrose+STS 11.9¢ 8.6b 94

Values are means of 8 replications.

“Vase life of flowers was determined as the interval from
treatment to when the number of open florets with erect
pedicels was less than two.

¥Vase life of foliage was defined as the days when more than half
leaves lost turgor.

*Number of bud opening during vase life of cut flowers / number
of bud at harvest X100

“Data with different letters are significant at P=0.05 by Fisher's
PLSD test.

MRFEB & LT TR, [EROEELZHMRL T,
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AMPIZE D ZF LV ERSHZ oD T LA SN
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Fig.17. Effects of pulse treatments of STS, sucrose and sucrose
+ STS on the number of open florets per stem in cut ‘Asuka-no-
nami flowers.

After pulse treatment, cut flowers were put in the distilled water
during experiment.

Each plot represents the mean of 8 replications + SE.

Table 21. Effects of pulse treatments with distilled water (control), 0.2mM STS, 4% sucrose and 4% sucrose + 0.2mM STS on
anthocyanin and sugar concentrations in petals of florets at anthesis in cut ‘Asuka-no-nami’ flowers.

Treatmnet Anthocyanin concentration

Sugar concentration (mg-g'FW)

(0D530 nm-g'FW)
Sucrose Glucose Fructose Total
Control 3.8a" 1.2a 1.5a 0.4a 3.1a
STS 3.8a 1.5a 1.5a 0.4a 3.4a
Sucrose 6.9b 7.0b 9.9b 0.2a 17.1b
STS+Sucrose 7.3b 8.6b 12.0b 0.4a 20.9b

Values are means of 4 replications. Bud length at harvest was 4.4 = 0.1cm.
“Data with different letters are significantl at P=0.05 by Fisher's PLSD test.
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Y AECREEIENDFER S N/2AH, ABA 2B+ 5 &5
HFRIE 0% &7 o7z (B5223). STS & 4% A7 11— A

Table 22. Effects of pulse treatments with distilled water
(control), 4% sucrose + 0.2mM STS and 4% sucrose + 0.2mM
STS+10«M ABA on the solution absorption and rate of leaf
damage in cut ‘Nail Swan’ flowers.

Solution absorption

Treatment Rate of leaf damage” (%)

(gg'FW-24h™)
Control 0.72a" 0
Sucrose+STS 0.56b 38
Sucrose+STS+ABA 0.43c 0

The conditions for pulse treatments were 23°C, 70% relative
humidity and dark for 24h.

See in the text on leaf damage.

Values are means of 8 replications.

“Number of flower stems which have at least one injured leaf / 8
flower stems x 100

YData with different letters are significant at P=0.05 by
Fisher'sPLSD test.
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Fig.18. Effects of pulse treatnments of sucrose+STS and
sucrose + STS + ABA on the water uptake (upper) and water
loss (bottom) in cut 'Nail Swan' flowers.

After pulse treatment, cut flowers were put in the distilled water
during the experiment.

Each plot represents the mean of 8 replications + SE.
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Table 23. Effects of pulse treatments with distilled water (control), 4% sucrose + 0.2mM STS and4% sucrose + 0.2mM STS+
10«M ABA on the vase life of flower and foliage in cut ‘Nail Swan’ flowers.

Treatment Vase life (days) .
Flower” Foliage’ Rate of bud opening” (%)
Control 12.6a" 7.6a 100
Sucrose+STS 15.6b 13.9b 100
Sucrose+STS+ABA 16.6b 15.4b 100

Values are means of 8 replications.

“Vase life of flowers was determined as the interval from treatment to when the number of open florets with erect pedicels was less

than three.

¥Vase life of foliage was defined as the days when more than half leaves lost turgor.
*Number of bud opening during vase life of cut flowers / number of bud at harvest X100
"V Data with different letters are significant at P=0.05 by Fisher'sPLSD test.
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EWHFEAT £ TR 1 REH 220 ) Trzaiias L7z, B &
B LB DML A A DR IEET 6 MLBLIX R T 72 (55 24 5%).
DW —izx, DW =3, STS —#z3, STS —iEx\b &
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Table 24. Six treatments in which pulse and simulated transport
were combined for cut ‘Mira Marine’ flowers.

Transporty
Pulse Solution® Type of Solution in the
transport™ bucket

DW Dry
DW Wet 0.5mL-L" CMI/MI
0.2mM STS Dry
0.2mM STS Wet 0.5mL-L" CMI/MI
1%Sucrose+0.2mM T4
STS+0.5mLL'CMIMI Vet 0-5mLL" CMI/MI
4%Sucrose+0.2mM 1

1%Sucrose+0.5mL-L
STS+10«M (+)ABA Wet CMI/MI

+0.5mL-L'CMI/MI

“Pulse solutions were treated to cut flowers just after harvest at
23°C, 70% relative humidity in the dark for 24 h.

YWet or dry indicate that cut flowers were transported with or
without keeping in the solution, respectivaly.

0.5mL - L' 1275 X 9 12z 7.
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4B 5 24 B O#f%ky I 2L —Y 3 v 2 fTo 70 ¥
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Table 25. Effects of pulse and simulated transport treatments on the vase life and bud opening in cut ‘Mira Marine’ flowers.

Treatment Vase life(days)
(pulse — transport) Flower” Foliage” Rate of bud opening™ (%)

DW — Dry 5455 5.6%% 79
DW — Wet 6.9%* 6.3%* 88
STS — Dry 5.5%% 7.0%%* 92
STS — Wet 9.1ns 9.2%% 96
1% Suc + STS — Wet 7.6* 8.7%* 96
4% Suc + STS + ABA — Wet(1% Suc) 11.3 12.6 100

Values are means of 8 replications.
The details of these treatments were shown in Table 24.

* Vase life of flowers was determined as the interval from treatment to when the number of open florets with erect pedicels was less

than five.

*Vase life of foliage was defined as the days when more than half leaves lost turgor.
*Number of bud opening during vase life of cut flowers / number of bud at harvest X100
“ns ,* ,** : nonsignificant or significant at P < 0.05 or 0.01, respectively compared to treatment in the last column by Dunnett test.
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Fig.19. Photograph showing cut ‘Mira Marine' flowers
subjected to pulse and simulated transport treatments.
Photographs were taken 9 days after simulated transport.

The detail of treatments was shown in Table 24.

(I)DW —Dry, (I )DW —Wet, (I1)STS —Dry, (IV)STS —Wet,
(V) 1%Suc+STS — Wet, (VI) 4%Suc+STS+ABA — Wet (1%Suc)

—&—DW—Dry

—8&—DW—Wet
8 r ~—®—STS—Dry
~—®—STS—Wet
—@— 1%SuctSTS—>Wet
~—®—4%Suct+STS+TABA—1%Suc

Number of open florets per stem

Time after simulated transport (days)

Fig.20. Effects of various pulse and simulated transport
treatments on the number of open florets per a stem in cut ‘Mira
Marine' flowers.

The detail of treatments was shown in Table 24.

After simulated transport, cut flowers were put in the distilled
water during the experiment.

Each plot represents the mean of 8 replications + SE.
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Fig.21. Effects of various pulse and simulated transport
treatments on the fresh weight in cut ‘Mira Marine  flowers.
The detail of treatments was shown in Table 24.

After simulated transport, cut flowers were put in the distilled
water during the experiment.

P and T indicate the periods of pulse and simulated transport
treatments, respectively.

Each plot represents the mean of 8 replications + SE.
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Fig.22. Effects of various pulse and simulated transport
treatments on water uptake (upper) and water loss (bottom) in
cut ‘Mira Marine' flowers.

The detail of treatments was shown in Table 24.

After simulated transport, cut flowers were put in the distilled
water during the experiment.

Each plot represents the mean of 8 replications + SE.
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Table 26. Five treatments in which pulse and transport were
combined for cut ‘Hokutosei’ flowers.

Pulse solution” Transport”
Type of transport®  Solution in the bucket

Tap water Dry

Tap water Wet antimicrobial compounds”
0.2mM STS Dry

0.2mM STS Wet antimicrobial compounds
4%Suc+0.2mM STS+10uM 1%Sucrose+antimicrobial
(+)ABA+0.5mL-L'CMI/MI ~ Wet compounds

“Pulse solutions were treated to cut flowers just after harvest at
18T in the dark for 22h.

¥ After pulsing, cut flowers were transported for about 45 h, and
the temperature and relative humidity during transport were
referred to Fig. 23.

* Wet or dry indicate that cut flowers were transported with or
without keeping in the solution, respectivaly.

¥ Antimicrobial compounds were the combination of 0.5mL -L*
CMI/MI with 100mg - L™ aluminum sulfate.
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Fig. 23. Change in temperature and relative humidity during transport of cut

‘Hokutosei  flowers from Hokkaido to Ibaraki.
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{2 EDIRENTWS (Hu et al,, 1998b ; EHI 5,
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U7 OB (van Doorn and de Witte, 1991) =
FILDEN~DIR A (van Doorn, 1990) |2 X b i
FHEN KR ZIY, ZoKEEEIKT TS (Huetal,
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RIS COLB CHILE R ICIUERE L D b 7 ~
8% ¥ fn L 7= (%5 25[X1). 31 W5 o> i 3% p (27K 7K —
P2 TISIPAEREAR 2, STS — iz TR D 96% £
T L7z Bk fh 3N C oM X CHrifEIT L
72, HEIZ4% A a— A+ STS + ABA— 1% A7 0 —

Table 27. Effects of pulse and transport treatments on the vase life and bud opening in cut ‘Hokutosei’ flowers.

Treatment Vase life (days)
Rate of bud opening *(%)

(pulse — transport) Flower” Foliage”

TW — Dry 7.8%*% 4.6%* 53

TW — Wet 7.0%* 5.5%* 48

STS — Dry 9.7* 7.4ns 68

STS — Wet 7.8%% 6.2%* 51
4%Suc+STS+ABA — Wet (1%Suc) 11.8 9.0 82

Values are means of 10 replications.
The details of these treatments were shown in Table 26.

“ Vase life of flowers was determined as the interval from treatment to when the number of open florets with erect

pedicels was less than four.

*Vase life of foliage was defined as the days when more than half leaves lost turgor.
*Number of bud opening during vase life of cut flowers / number of bud at harvest X100
“ns ,* ** : nonsignificant or significant at P < 0.05 or 0.01, respectively compared to treatment in the last column

by Dunnett test.
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Fig.24. Effects of various pulse and transport treatments on
water uptake (upper) and water loss (bottom) in cut ‘Hokutosei
flowers.

The detail of treatments was shown in Table 26.

After simulated transport, cut flowers were put in the distilled
water during the experiment.

Each plot represents the mean of 10 replications + SE.

ATIZINER 6 H HIZ13116% & bIINENEHL %D,
10 HH F TR LB K2 R TEWEZ MR L7 (5
25 1), DIEFADFMERIIAB KRR, KEK—-ER
BLUSTS =KX TIE50% Hith TH - 7D LT,
STS =X T68% |27 -7 (55273). S5, 4% A
77— A+ STS + ABA = 1% A7 0 — A TIE 82% & %

LOIZADOBIEENE L kol B0 IEDH 2 ) OBITEN
EET 4% A 70— A+ STS + ABA— 1% A7 10— A
Tl 7 H B UBEO AL NMEB OB DHER 2 TH -
7o (%26 X).

)0 A6 & FEBS Ik L CRTLEE B X OV LB 0 %)
BAFAE LR, 4% A2 10— Z + STS + ABA — 1%
A 70— ZNIMOIEIZ T, WY IEDIER S # ILE
L, EOHFLZIERE S, S 51201FADBIE % it
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Fig.25. Effects of various pulse and transport treatments on the
fresh weight in cut Hokutosei  flowers.

The detail of treatments was shown in Table 26.

After simulated transport, cut flowers were put in the distilled
water during the experiment.

P and T indicate the periods of pulse and simulated transport
treatments, respectively.

Each plot represents the mean of 10 replications + SE.
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Fig.26. Effects of various pulse and transport treatments on the
number of open florets per stem in cut ‘Hokutosei' flowers.
The detail of treatments was shown in Table 26.

After simulated transport, cut flowers were put in the distilled
water during the experiment.

Each plot represents the mean of 10 replications + SE.
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