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( Introduction )

FAGHE ( Eustoma grandiflorum) BREIRRIESF v —  BEEZETES  1£6
BESE  SHERRERRSE  SEZRBERDL O~ - BaREY
RUBARBE  Z5%97 200 B8 - BT R E 515 i
TARTIE BEGEIENN - S 2000 £ EERTE 340 Bikv s - FHETER
WRBUNSEZNLT  AYESHCEREWES - AEEHINA WTO /Y
SH  SREBREEEFERPES > BUE A RERI ALK E N REH
BTG T - GBUEN—AEBEN B A AL —EATEHREE  £ER
HIARA  KEEtR—ERAEETS  MERSHT AL TS » IR EeE
BB SELT « PRSI BE TS AN 2N RESEREISH A
MBS ATRE L I e (LR 4

FERBEVGIFREEERAESHEIF  LZSEARBIEAK (BN
EERDR  BORFERAESE - RN AR IR LS ESHEA
PARHERCA « AEERT BB IR e 1E B A BB S B - (ISR
AFGRRE 7 F 10 REGERIR - YESHBRELAMBTR  S6TE2 » T
NAERF M » /MR ESRIE - A B LB T AR A - 11
I-MCP > STS » NERRER A HRIEHENE - RS R Ry mEn
B WEUCHEREESS SRk -

MR
( Material and Methods )
(—) RAEEHF (Plant material )

23 B cv. Flamenco Rose Rim, Mirage Blue Rim, i Echo Pure White, Echo
Lilac Rose,, Echo Pink Picotee, Echo Green -

BT FEEEYIE S PR 0 - REB BT 1~2 f/

{EBAREF - YIERIERES 70 E 80cm 2R - RENAEERTHHEEET



BERE - RRIBRICARITHEBATETEEZ 70cm » WERESS 25em TRHEER - B
EITRE R -

(Z) EE¥EE (Sucrose pulsing)

RABR T P DB SR P S BE AR Sigma R - FOERATL/ MR SLBRAS
2E - HNTEESERDEFEEERA I AS-HQS (8-hydroxyquinoline sulfate) »
BESE (alumminium sulfate) SRV WMAARRMER Lo 2R - N BB AEA
HER RS F R T8 S SRR RS DA — R A 20% FE A
T -

(=) 1-MCPBEE ( [-MCP treatment )

Ve ERSE R - BN — AR - SEEMR20) REEWT B
HPAE2RS NTHAIERAEN - R EERIRHSISIR 1 -MCPRE ST B B/ NI 7
& BMARERELRA - FRAEEIERE0.11257  AREREE L&E
A BREMOIBLLERBER - DB I RERINY - SRR 20/ \EF - R R
SEfR I EEARAETTER - S UDFEILIR BT E - SR E BEMN RN - BEHY]
e e

(M) ME3EFRIR &G (Evaluation of vase performance )

AMELIIEREC THH TSRS - A AR EFEZE (6 stages 0 © mini bud,

1 “bud, 2 * opening bud, 3 : opening flower, 4 : full-opened flower, 5 : wilting flower )

(Fig. 2A) ~ MEBABUVIMERL - HERSW HELL S &/ MERAR % BEHC%
Fl—{Efr LARR BRI/ MEBE - ST RSO TEY -

Results

LA ETE ‘Flamenco Rose Rim’EBEREGAE] - 4357 FEEBERY/EL 208 (F
FRHIFREETE B RS YEER B EE » HESSET Table 13 A7
o REBREERER I-MCP & - Eui8 NG yIfe v B1ES > B imaen



1.2 eLUE » EePLUFERERD |-MCP+REREGRIE + JRBATEB TS 7 Zeb0 b - 1-MCP+
EREREENTEALEETE 9% « THESHHE  BBLIEHEE « 5§
SENBETEY - MUTERNESES  MEBLL 2 A HIBIRE - 2L
1-MCP #XRIBEALL STS (R » Ll 1-MCPEEREGERT » BTt S e 2
JEE 2 UL (34 K72 ) (Table 1) - FAETERBEREHE » BB
FENEE - TENRHEVIED  @OETEA BE o EEREAN 1R R
BMAGETE R EAb. - TTESBSERTE R b » B\ Z (R E S B e — (g
ETAEIRAEES 3 KUF - (REASIEYIE Lo/ ERIERIRE - B i s mapey
EL1-MCP+FERE R Il B] S BUBARTE S E b (stage 5) (Table 2) -

Table- 1. Effect of sucrose pulsing and/or ethylene inhibitor treatment on the
development of florets and vase life of Eustoma ‘Flamenco Rose Rim’,
flowers were stored dry at 5°C for 0, 3 and 7 days after pulsing .

.. Average developmental stage at day  Total opened
Vase life
Treatment Per % of

(days) 2 3 4 5

stem max

0 day storage
CK 34 1.7¢c 22¢ 352 37a 38 52b  57b
Sucrose  4.8bc 282 34a 36a 39 41la 78 8a
STS 36c  26ab 33ab 35a 38a 39a 64ab 59b
I-MCP  58ab 22bc 29b 3.1a 34a 3.6a 54b  70ab
STS+Suc  54abc 2.7ab 3.5a 3.7a 4.0a 4.1a 6.6ab 8la
I-MCP+8Suc 7.2a 2.6ab 3.0ab 34a 36a 40a 7.6a 89a
3 days storage
CK 3.8b 27b 33a 36a 38ab 41a 52b 65b
Sucrose  4.0b 32a 3.6a 39a 42a 43a 56ab 74ab
STS 3.6b 29ab 34a 38a 4.0ab 40a 58ab 65b
I-MCP  4.4b 2.9ab 3.1a 3.5a 3.8ab 4.]1a 6.0ab 66b
STS+Suc 5.6ab 2.8ab 3.l1a 3.6a 4.0ab 42a 7.0a 81ab
1-MCP+Suc 7.0a 27b  3.1a 33a 36b 39a 72a 88a
* : Data were means of 5 replicates.

¥ ! Mean separation within columns by Duncan’s multiple range test, 5% level.
8 3 Kbk - MEFIEROHE - BRLEEEE « BIeTeneEs - mE
W B PR R ZABHIGIE] » R4 7 S LA ETEABE - HARBITE BT 7E 80



FLALE - LU T-MCP+EEREBR BRI FIRERE 7 R SRy (Table 1)- SB41 » STS+
FEFREL I-MCP+ERE IR 3 R - BERESIELDE Lo/ MERIERIR S - &
BATEARBUNES - UL 1-MCP+EENREREE Bl A HIEAR Rk TE S 2 B {k(stage
3) -

Table 2. Effect of various pulsing treatments on floret development of cut Eustoma
‘Flamenco Rose Rim’ flowers stored at 5°C for various days followed by 3
days in vase. Floret developmental stage: 0: mini-bud, 1:bud, 2 :bud open,
3 © half open, 4 : full open, 5 : wilted®.

Average floret numbers at stage (no./stem)

Treatment 0 1 2 3 4 5
0 day storage
CK 1.8a 0.8a 0.4a 2.2a 0.2¢ 4.4a
Sucrose 0.6bc 04a 0.2a 2.0a 3.0ab  3.0ab
STS 0.6bc  1.6a 0.6a 1.6a 0.6¢c 4.4a

1-MCP 1.0ab  1.0a 0.8a 2.8a 1.0bc  2.8bc
STS+Suc 0.0c 0.8a 0.8a 1.8a 24ab  2.8bc
I-MCP+Suc  0.0¢c 0.8a 1.4a 1.4a 3.6a 1.4b
3 days storage

CK 0.6a 1.0a 0.4a 1.0a 0.0b 5.0a
Sucrose 0.4a 0.8a 0.4a 0.8a 0.8b 4.6a
STS 0.2a 1.4a 0.6a 0.8a 1.0b 4.8a
[-MCP 0.4a 1.4a 0.6a 1.2a [.2a 3.8a
STS+Suc 0.0a 1.2a (0.8a 1.6a 1.6a 3.8a

1-MCP+Suc  0.0a 1.6a 0.2a 2.2a 2.4a 1.8b

¢ ! Data were means of 5 replicates.
¥ : Mean separation within columns by Duncan’s multiple range test, 5% level.

TE5I— B IAII5TE Mirage Blue Rim’  ERIBBHHE  SEEMNELAREE
FIMEIAEE R  BETEEE - DL 1-MCP+EESE e EERR/C BT 10.2 44 » BITEE
EiE 819 B SEEE I BATEHMEEHER WO EREESS
HARLL 1-MCP+EEMEIER FUR R S IR Table 3 ) - ZER BBy TE 28 1-MCP+
R E AR R RS - R g — s VERTEIRIGE S f s SREHD
MEFREAMER PSR - TEHEE 3 RBF » KEBIEAS BT EPLMME - EL



STS ERIFEMEARTEREIEEY (Table 4) » 38 3 TooRiL - GRS
REMEEREER » BH0L -MCPEE R S8 2 MEE - MisEa 1 -
R B MRS i E > LU |-MCP+FER R IE » %Tfﬁﬁ%ﬁZﬁEﬁwun ' {2

BURISRIAHRAD 2.4 K (Table 3) « TEAH B ERAIR AR & LR EE L8
A0 LA 1-MCP+EE R B %Eﬁﬁ%ﬂﬁﬁﬁ@ﬁﬂiﬂw&(ﬂage 0,1,2): HFE]
BAHPERBREEE (Table 4) « B3 7 Kk HREZHEELET 6.4
NRACFISTR AT » BATERREE 4896 MBERTRAR 2.2 K o |-MCP+EEIEE
SRIHERT 9.6 ZTELANEFIRERD » TIHERITE B4 LE Ba v T K U T F R IS -
FEE 7696 ¢ LA 1-MCP+EME M FE TSR Y HEES  AB6ERS
3.8 X (Table 3) - ATERIFAI AR - BIITME 2~ FHTEA 805 8.2 & » 77 1-MCP+
FERETT(RER D TELME S ERBBIRAE - WA TEL Y B8 (Table 4)  EFITIETEL
ik -

Table 3. Effect of sucrose pulsing and/or ethylene inhibitor treatment on the
development of florets and vase life of Eustoma ‘Mirage Blue Rim’,
flowers were stored dry at 5°C for 0, 3 and 7 days after pulsing *.

Vase Average developmental stage at day Total open
Treatment  life o
(days) | 7 3 4 5 Per % of
stem max

0 day storage
CK 6.4a> 2.0a 22a 22a 3.0a 3.3b 10.2a 67ab
Sucrose  6.6a 20a 22a 23a 3.2a 3.4ab 9.0a 63b
STS 46b 2.1la 22a 25a 34a 3.7a 7.8a 63b
I-MCP  62a 20a 23a 24a 32a 3.5ab 9.4a 72ab
STS+Suc 6.6a 2.1a 23a 24a 34a 3.6ab 0.6a 72ab
I-MCP+Suc 7.8a 22a 24a 235a 32a 36ab 102a 8la
3 days storage
CK 40a 30a 33a 35a 37a 4.0a 0.0a 72a
Sucrose 44a 27a 3.0a 33a 35a 3.5a 9.0a 67a
STS 40a 272 29a 32a 35a 3.5a 8.0a 6la
I-MCP  36a 30a 32a 335a - 35a 3.8a 8.3a 67a
STS+Suc 4.0a 3.0a 34a 36a 3.7a 3.8a 9.4a 7la
I-MCP+Suc 54a 3.1a 34a 35a 35a 3.9a 8.8a 77a
7 days storage



CK 22a 36a 38a 4.la 42a 44a 6.4cd 48b
Sucrose  2.8a 40a 35 3.7a 39a 4.2a 7.6bcd 66a
STS 24a 32a 36a 37a 4.0a 44a 7.8bc 64a
I-MCP  34a 37a 37a 38a 392 4.la 6.0d 51b
STS+Suc 30a 392 4.0a 4.1a 42a 43a 8.8ab 76a
1-MCP+Suc 3.8a 35a 37a 38 39 4.la 9.6a 76a
* 1 Data were means of 3 replicates.

¥ Mean separation within columns by Duncan’s multiple range test, 5% level.

Table 4. Effect of various pulsing treatments on floret development of cut Eustoma
‘Mirage Blue Rim flowers stored at 5°C for various days followed by 3
days in vase. Floret developmental stage: 0 mini-bud, 1:bud, 2 : bud open,
3 * half open, 4 : full open, 5 : wilted “

Average floret numbers at stage (no./stem)

Treatment 0 1 2 3 4 5
0 day storage
CK 220" 222 16a 78z 06a 02a
Sucrose 2.4a i.2a 2.0a 7.8a 0.4a 0.6a
STS 2.0a I.0a 1.4a 6.6a 0.2a 1.2a

I-MCP 1.4a 2.6a 1.0a 7.8a 0.6a 0.6a

STS+Suc 1.6a 1.0a 2.0a 8.0a 0.2a 0.6a

1-MCP+Suc  0.8a 2.0a 1.2a 8.0a 04a 0.2a
3 days storage

CK I.6a l.4a 0.0b 1.2a 4.4a 4.2ab
Sucrose 1.0a 1.8a 0.8a l.4a 4.6a 3.6ab
STS 2.0a 1.2a 0.2b 2.2a 3.4a 4.2ab
1-MCP 1.6a 2.0a 0.2b 1.6a 3.8a 4 4ab
STS+Suc 1.6a 1.4a 0.0b 1.4a 4.0a 5.4a

1-MCP+Suc  1.0a 0.6a 0.0b 2.6a 4.6a 2.8b
7 days storage

CK 0.2a 1.0a 0.6a 1.8a 1.0b 8.2a
Sucr_ose 0.6a 1.0a [.0a I.2ab  2.6ab 5.2b
STS 0.6a 1.6a 0.6a 1.0ab  2.2ab  6.2ab

1-MCP 0.6a 0.8a 1.0a 1.0ab 34ab 5.6b
STS+Suc 0.2a 0.6a 0.8a (0.4b 4.4a 5.4b
1-MCP+Suc 0.2a 1.6a 0.6a 1.0ab 4.4a 5.0b

¢ 1 Data were means of 5 replicates.



¥ : Mean separation within columns by Duncan’s multiple range test, 5% level.
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Discussion

A B E B R TR 0 Z B B A AR U T S B R B 2 e
R - ERTERES » DUEFER] 1-MCP+ SR & U S S E - BB s
ERRSFHIFBIEN - W LUERIAS G > REFERPRIR (Table 1) -
ERRERETE - HAR SRR EIGE  (B1EE A SRS TRIGEY)
& REs IR A EEAER S S UEERBR LAY R TR
TEFTRAR Y AR R IR T AR HTE S  AAETE A IR R
MEARRIERE ™ GRHEE ST ARSI RS
FREOAERE - ASSRFMARS U  SERRAREER - (LGS
I RE S UEETERE  REACRS RE  ERAMEE Y RIEE
YIfE » HSUNMEBERIEFBRN  FENIRNTMEE  LIARB 1S9 HE
MERKRE  FHEER T EBRSEREZIEFHA (41 Table 1,3 ZBETE
BE ) RULAMERMMBYITE - EERR TS ERN - B0
RATREREA HYTERE -

TELSTANFIRER S » P EREIE A R B 2R sURe: ) ik
BRI ZARHIRIER R S B AR » STS B 1-MCP '™ ¥ 9 BJ3L & HfiiE
i » FRABFTR A AR MBS BTG - (B SRR Z A B R B ]
DB YHEaE AT RRSEL s ZRAWEEOR S EE  ERsE
‘Mirage Blue Rim Rl U07E - SEBIEAH ZIB MBI E MR TEE - TiF
INEERES TS A RR (Table 3) [ E G IE R HSRIEHE -
VARGREFS & FP (0 » OB PR REE LI BEE RS B B8 — B4 Al —Firs
SIER R HURRIR P EERE S LRI P 2 R - e i B B ) Z K
il -

EEETENREIHE » MRS - 3 Ky SRR - oene
Y EE LR N H KRR MEZ 2R RIRiEES L  $1g
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AR RN BREREE » (DR SR - R R EER - TR R RN R
ZSHANGIR - AT ESTEABBAM - B EBITER(THESTE 80% L0 - B/NE
L ECERLYEAREIER (Table 1) - YIEELEAER  SEIEETAEE
WRHSE  EERESOREE ARSI ek RIEERESEg 7
P FEN OO REEE " SUE  AARBYEREAZRERE
HYSIN > M AREE A ZARBURE RIS - L 2 B S B i A R TR
HRdENR LRI E RIS » A S =0 kA ]
i’é—ﬂfﬁﬂf%ﬁ,ﬂﬁfaﬁZﬁﬁ*ﬁﬁﬁ%ii@iﬂcﬁ% ' JEL T R RERR A R R A SRR
HORTRUTIR - LLAY» BHBBAE UITETEMR 3 Ktk HUETELABER S | LS -
HEDEES 2 BB (BRI TE SR AN RS P AT LA AE
FEEPERR T BB ME - TLA STS B8 |-MCP+EFERTE » BRHTE A TE 4
S AL LNER T MRS - M REBAPEEY « (Evai 7 K1 SR
121  40‘Mirage Blue Rim’ & ‘Echo Pink Picotee’ » El{E I-MCP+EERERRER 7 =iy
CRE 3-4 KA (Table 3) ASNBIRARAS S > TS 2MHERS - FikE
i B RIBIPERIE e EE MRS AR BT ARIS S EE
BN RN AT ARG E R AL S ZAIHRIEE < LSRR Y EA &
.
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Summary

The present study focused on the investigation of common problems occurred
during the long-term storage of cut Eustoma flowers. ltems studies including the
appearance of leaf, opening of individual florets, and pigmentation of petals. Cold
storage for 5 and 7 days led to the deteroration of cut Eustoma flowers, disorders
included: failure of bottom flowers to open, bending of pedicels, decrease in flower
diameter and vase life, and the insufficient pigmentation of flowers. Pulsing solution
containing sugars significantly improve the overall postharvest quality, the addition of
germicide also contribute to the positive effect, white the use of cthylene inhibitors
could increase the opening and delay the senescence of individual flowers especiaily
for the bottom ones. Transporting cut flowers in containers with preservatives with
sugar puising gave the most satisfactory performance.
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