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IAET% 2.1-3.9 % - JRIEEARIZESEZE SPAD GE{E FOE A4 11 BB (Fv/Fm)
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Heb o THR ) BAE R O REERIE—FLUT » B3 BB A S R4S
RS I OREEE ST BES, -

FASET Sy ~ BAEEa » R E(b - SESIE - RMREH

H 5

B & (Lilium spp. L.) 2 ST T e 85— REZVHEIRY) - RIBEESETE
He o 113 FELELRTEE TR fy 378 A - EM E R E PR EilE - Hrp R =
BN RGLUTER " 248 =29 - LAk =Riast b B aEEdm
TEHY 94.7% (REREVEAEE - 2025b) - G4 1-2 HEHHIR A E G D8 Z melE(R3E
RS > 20252) - HATERERHTUMER KE » BER&HE R HEVEEEREER
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B AT ek & A Rl A E AR B S5 0 R B 8 WIKE B S RO 2E (air emboli)
- BER EEIRE R - BER b > K< i (geotropic bending) ~ k<RI H

(negative geotropic bending) ~ M AE FHERZSIE NN ~ 2G4 R SOffE S an 4 % (Maxie et
al., 1973; Joyce, 1988; van Meeteren, 1992; Philosoph-Hadas et al., 2001; Reid, 2002;
Ahmad et al., 2012) - DI & 215 - Han B Miller (2003)#5 H 58 5 I B & Stargazer’ Y15
RO (3.3C) ErERT e, 2 Bl G I LG E e HE 2% 2 U M: - BEEE /s
b ~ FEEHE (bud blasting) i 4E 55 ififisSay - Han (2003) A5 HH R0 R ek & B 20k Kb
SYIRE » EMIIEEDNESR » BE 7.0 om Z{EEERKIRATE N T SEEEH R
o 2RI RORTE 2 81% > B A0%HIIEEDHE » AR Z UIEHIE & 2%iE 2
A E] DUSEECPRAE 100068 BRI » (RIL » AT LAEE /B BB E 4B ERAE Ryat
{E TR R AT SR AT R R~ 5T -

Fy S i AR AT Rk A Bl 2 A IS 8 > B RS B R R Al 1 T R R TH S PR 3
(pretreatment - S fEEIK pulsing) - FEUITEEFERF IR B IREST o PREERIHY £ 2R E
YRR ~ AR H(biocide) ~ FL LA (acidifier) ~ ZJ& N7 (ethylene inhibitor) KB4 &
SEf7(plant growth regulator) (Reid & Jiang, 2012) - FEFEBEIARI ATHETT H & VI G %
ZiEmE - DLERERCZ H& Brindis’ By - HUJER 2.5 C KA fidEsE ol
A7 K HE oy / NMEEFZAS SR R f CAta T ((EIH T B E i R ZE TR H R - &
100 g-L ™ FEAETERSAERE 20 hr Al (EERSGIER E 7 AL E - i H 52 &30 A HRICE
Rt R ACAEIE PRI B DL (Prisa et al., 2013) < ZR11 » B SRS IR e &5 R =ik
NIEEh 2 (gibberellin, GA) 4Rt 73242 (cytokinin) I 55 frisr 52 5 ¥4k (Han, 2003; Reid
& Jiang, 2012; Geng et al., 2015) - Han (2003)f5H » 38 /A H & Stargazer' #ifH = H 2%
FEMEOREER T EE R 1871 3-4 Kb - E R AR IUITEEE F 199H (necrosis) 2B /b
(blackening) » Z= A EABRTEEFIE HE 50 mg-L™ GA4.7 + BA (6-benzylaminopurine) HIlEE %%
ERIER b o HEER HEFFIEARIF R EREY 5K -

PITERT AT PRI PREER 0 B 22 M B S BRI ORI R I OREER B S
TR R PDRHME RS SO EERE RS2 2R - i B0 I OREERA ISR B a0 BRI
R (silver thiosulfate) k2 14 £ (silver nitrate, AQNOs) » 75 (i FH 58 5 2 &R AE 25 I 7]
REE i E & T 4«(Balas et al., 2006) » (K[ - BrsgploA (i H B FRIT 58 |\ (8ifE) 2
B E (REER B BN - 2= Th 2 AR TR A UIERRAR IR B AR RANT ST » SR R Tt &
HEEHEHZRER(LUTERE "Bk 5504 Tedares”) » [ A S E B EIREE T
HIFERIZETS ~ TT&EE - T - BRREAS - FRIEZAN > TER ) 2R RIS
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CIPREEFIN—F - BEFEHAAREE - il - BE 28 In{ HIREER 2 25 AN HEERR
& IREENVIEREELS: o T PR, 2088 T Z0E Ryjffidik(holding solution)fi - REHIIHIfA:
YIETE ~ FRAHRKRCR ~ FR AR - WA E 28RS ER - RRE VIS D
'H e AR HAFE R PRI TS R (pulsing - solution) YR A s AL > AWTFE 512
IR EHEE Z OrEERE T B 0R ) (E B a VBRI AR 2 v 71 > dGEbi
BHRG FH OREER] T TR (Chrysal) | (EECE TG E EAVRUH S -
MELER T IE
—  AERMEEEM R A
%2024 £ 2 H 6 HEHEACHEMAB&UIE » Wit 1 hr N2 2h5E T -
SR Ay & VP S Y5 (Samantha)’ ~ ‘HjiZE$E % (Tabledance)’ % ‘54 /7 (Touchstone)’ =
inte - ST UIMER 4 (766 EER 75 em > AFEFR 15-20 cm NIz EE o FHFECREER] 24 hr
% > % 2024 A 2 H 7 HEFEAERKATE(ABE HER BT 0 X) » BENEEZ
5CATkEE » MY 2024 4£ 2 H 15 HHE - BEtHTE 8 K o TG Z OREEE 1l Ry &5 28
CIREEm] T el fEE(H &5 A7) | (Chrysal Professional Lilium; Chrysal International,
Naarden, The Netherlands) 10 g-L! FrZ 83 T 4% | W DLE SRK B IE4H - HiE
BEIAFLED 3 em - WRFUIFCHEAER B AROKS » BIZe@EmE 8L - BmldGEi 5 =
& BV | B4 - THFG IR RO R A — 2885 - DL T8 HORREF R AT
SPHIHERRELT 7.5 pmol m>+s! » FEHIEYE 12 hr (07:00-19:00) - JHE 25+1°C > FHENRE
60%-70% -
— -~ BEIEH
(—)HRKE - BfitERG R SamaE N 2 RERKE
(D) fFE LR - (FTHIEEE-VIIAREE )/ VA EE < 100% » Hf » Pl s Ry 5 E
HZ 5 - WialfsE B EE ROfERT) 2 5 -
(E) B REFEEINR - X VCHEES LRERNE 2 EEEARIEIIAINL 0
gt -
(M) EER =ERE - BiffEHFBRRER HR (b2 RE -
(H) B4 ZEENE ¢ DLEESEZ 5T (Chlorophyll Meter SPAD-502 Plus; Konica Minolta,
Tokyo, Japan)HIE 5 Nz 2 F #2 SPAD (soil and plant analysis development):&{H °
HYHSEE94E -
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(73) B 4% £ 22 't (chlorophyll fluorescence) JH 7€ @ K 4% 30 min B Bl (b (dark
acclimation) » DAFERF = TELR 258 53T (Chlorophyll Fluorimeter Pocket PEA;
Hansatech, Norfolk, UK)HIE & MMIEER 26448 1T (photosystem II, PSIT) Y {HES
R (maximum  quantum efﬁciency of PSII photochemistry; Fv/Fm) o E. i Fo
(minimum fluorescence) fy % # fE 1% 2 A HERZELHEH > FTEKHE KE L4
(light-harvesting complex) ; Fm (maximum fluorescence) fyiE i fE % 0] &5 2 G A
#{E ; Fv (variable fluorescence) = Fm - Fo

(OB - FEH A (tepal) 58 RN - 8 Wi {E A 2 B 7 [r &0 B I HC S
fH -

(V) BAfESan - B UE {40 MEEFEZ MY H 8 - —FLL EEIHE LEdR TS
Ry F gt -

() HitdES=an © B H G 2 2wtz A KRE -

=~ ERRFETO

KRBT 58 2 FEI% %5 (completely randomized design) - {if§ JMP Pro 17 (JMP
Statistical Discovery LLC, Cary, North Carolina, USA)#tgg#E1 T8 FE 57 f1(analysis of
Varlance))jzﬁ—d\zeﬁ% M7= Bk iE (least significant difference test, LSD)LEER S5 pR ] 2 72
FEAZME  WHEITEE - 5o tLERRGeat 704 A e 4 /5 JE 88 (arcsine - square-root

transformation) °

%n% 25" nHH

THEE 24 hr HA[E] > CREEEIRESTEAIR K BRI e R IR 52 - D& 75 R Eimfs
PLT AT ) oK E i > BAOKRZ - T EfR ) & slan Al s 4H i 2 F(E
—) o &€ 8 K SCRARFHTRER - HACKHIRSHEFE AR [MF > = infEdtriense) 5.7%
-15.1% > AHRCZ N > TR T ER K T RTRIEE ) RER RO DR 2 fEE R - KE
T IR RS (] —) - Kalinowski E4 Dole (202415 4% 1 £ F 7 FH PR EEF RIS 8 hr
& 4-12 TR R (R K (Fresh weight loss)BE/ DB IRAH - ABFFEaE RELH —20 > J
NPREFEITEIA A B R R T SR - SRTTUITEMT AT - Rrielss &R DI EHiAE Y H
AOKH > SR 2 s E S bR — R E

Lo RIR S - B E & VP70 R = anfl T AT - JCLLE AoKE gl
e Ry IHEE - AR R A BB B EE - SRR FORE 1-2 RART=(RGER
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—) » §E4§ 2+ SPAD A Kt PSIL(LEATR(Fv/Fm) S T (B = A) - BL{ERd R
A RN 4.0 KR 4.2 K(FE—) - BEBARE | FIE L7 - BT R
TA)  BURERALER KA T - T TR 24 hr SBEEE AL - SEH S
Jit T ER ) RS RRIEE R 6.2 OSSR 3.9 )  USIIRT SPAD (8
Fv/Fm 4R8E#R— ¢ B= A) - T4 AT » BCHH RS e B R
TF 22.0%F, 47.6% (#—) » HACR EFAEE 3 R 4 SICERMTER » 5 BBl
LT 28.6% % 47.6% (TITY) - B5EiTSs » TSRS TR T ER R AR | fEIEH
LT A SRS RO » MBS SLE T A) » T (R ) FEB0 LIRS (B
e TR | (B E R RORIEE - MR KR TEIA ) SR AR | (2
— BT A) -

B £ TR TR B ORI I S IR O TR - H
LA | (08 FHE(EI B) 34 15 5.4 R {L(%—) SPAD #{ F Fv/Fm
IMENUEE 5 5 6 Ki& TH(EL= B) - BCHa RIHERd 5 4.5 KR 8.6 K(#E—) -
i TER L ST R IR TR EIR(E . B)
SER S RBOE 112 K » REIELIN 2.1 f5(F—) » SPAD F{E R PSIT L (LERISHE
HeFSTRSE(EI= B) - FETCAR AT » | IR ) IRMRALT S T 2.2 K - 2
T 48.9% : B ATIER 2.6 K - $25F 30.2% (%)  BEACFFIS ATt Benifies -
R BN | R 2 AT BRI RS - HUAI 78.9%-85.0% 1725 3 R 4
SETCRPEIE RS (B R S R(ET) - B8 DL R o
7 B CETRE | TEA AR & AR IS R MBI R — BT B) - (1K
B E R BR CER L (R B B) R T ER ) R S T o]
P B HE L1 RER | STRIRE ) A 2 HOR -

ST BRI TGN - BACKSIAMSEH S(L AR 4.4 K » FI9E
[Eaan 6.4 7 MUEE 114 K o HUEH 2 HISEG% SPAD SHIE R, PSIT e (LEALRE]
BT - BHBAR TR SR K R (R AR 2 TR NN RE e A (22
— B C) » B B E AR TRSH R SR AR S
(LGRS TERIRE ] » TR — SR e - FRFE T 17 ) TER SR fee - 3
R 114 FoA BB L - B EHaaing 2.6 (5 —) - RSS2 SPAD s & PSII
BRI B (B = O BEES A A 7.4 F BEEIRAERETAY | o $EFF 15.6% »
DI | 5 2 AT Bt R IR (B ) e o B R P B 2 T (e

B =



38 ZPEREN RIS E— N\

Bt C) - TH T AIAIEE ) ZRCRE T E R B FERE TR R B S E IR S
2 WA OB = AL -

5
2 *"/(A) Samantha , 60/ (B) Tabledance 751 (C) Touchstone
E‘ 40 : b 60 a a
i b 45 a
2.3 ¢ 45
: E 30 scki
£ =2 30
E 10 13 15
g
=
~ 0 i : =t 0 = = 0

0 Water Commercial Tedares 0 Water Commercial Tedares 0- Water Commercial Tedares
a {
8 5 " 2]
S5 o = ) ~
5% T " an
FE-0 a e —_— 44
ET -10 a a
: - |
s | o

2 15 | » 1 b

& — ~ PREFFIS HEA) TPE7 ~ (B) HiZsEE k(C) sl VIMETEE 24 hr B 2R
USSR SN Ea 7

Fig. 1. Effect of preservative on cumulative water uptake during 24 hr pretreatment and fresh
weight loss rate after storage of cut lilies (A) ‘Samantha’, (B) ‘Tabledance’ and (C)
‘Touchstone’. Different letters within a column indicate significant differences (P <
0.05) by Fisher’s LSD test. Error bars = standard error.
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T EREE TS TEY  EiRSEE M Eea UtiELE PR

Table 1. Effect of preservative on vase quality of cut lilies ‘Samantha’, ‘Tabledance’ and

‘Touchstone’
Total Maximum  Daysto Average Average Vase
water  fresh weight  leaf flower individual life
Cultivar I;zggi‘gnent uptake  increment yellowing diameter flower (d)
(ml) (%) (d) (cm)  longevity
(d)
Water 175.5'b? 8.1a 1.6b 101a 4.1b 42b
Samantha  Commercial 225.5 a 3.7b 54a 11.0a 4.6 ab 54a
Tcdares 202.1 ab 20b 62a 10.8 a 50a 6.2a
Water 163.9 ab 12.6 a 54b 203 a 45b 8.6b
Tabledance Commercial 196.7 a 11.3 ab 9.8 a 21.0a 7.1a 10.6 a
Tcdares 128.6 b 80D 11.2a 20.7 a 6.7 a 11.2a
Water 323.0a 25.6a 44b 18.6a 64D 114 a
Touchstone Commercial 254.1b 17.2b 11.6a 18.7 a 7.1ab 11.6a
Tcdares 285.4 ab 14.0b 11.4a 183 a 7.4 a 11.4a

'Data are means of 5 replicates.
*Different letters within a column indicate significant differences (P < 0.05) by Fisher’s LSD test.
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Fig. 2. Effect of pretreatment on cumulative water uptake and fresh weight changes of cut
lilies (A) ‘Samantha’, (B) ‘Tabledance’ and (C) ‘Touchstone’ during the vase period.
Error bars = standard error.
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Fig. 3. Effect of pretreatment on SPAD reading and PSII efficiency (Fv/Fm) of cut lilies (A)
‘Samantha’, (B) ‘Tabledance’ and (C) ‘Touchstone’ during the vase period. Different
letters indicate significant differences (P < 0.05) by Fisher’s LSD test. Error bars =

standard error.
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Effect of pretreatment on individual flower longevity of cut lily ‘Samantha’. Different
letters indicate significant differences (P < 0.05) by Fisher’s LSD test. Error bars =

standard error.
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Fig. 5. Effect of pretreatment on individual flower longevity of cut lily ‘Tabledance’.
Different letters indicate significant differences (P < 0.05) by Fisher’s LSD test. Error
bars = standard error.
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Fig. 6. Effect of pretreatment on individual flower longevity of cut lily ‘Touchstone’.
Different letters indicate significant differences (P < 0.05) by Fisher’s LSD test. Error

bars = standard error.
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Fig. 7. Appearance changes of (A) ‘Samantha’ on day 4, (B) ‘Tabledance’ on day 6 and (C)
‘Touchstone’ on day 7. Blue arrows indicate leaf yellowing or wilting. Bar = 10 cm.
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SRl =AY ERE - AT S 2 EIRE A alea - EiEsE - ThEI  Hif
TSI AR R e Ry BRURN IR FRTE R B AR i R =i SE[EE S,
FHE B AROKE R - THAE " B 0R ) B T TR | By ] R Rl ~ MESREE 7 BL  MfEE
IR T4k 2R SPAD SE{E L PSIL 51(Fv/Fm)4EFRFIRIE » MEAEAC A an EilidSan /7
Al RES RS TIPS I RS CEIR SRR AR e sl a’
AIFBERIAFER B YR - RS REEZ LR - Leonard B Nell (2004)F5H » 35
HIE & (oriental lilies) ‘Acapulco’ ~ ‘Kissproof” ~ ‘Noblesse’ % ‘Star Gazer /£ 3°C FEHZH T
HITEE &7H GA+BA | Chrysal BVB 1 hr» ] 5¢ 42 08 BOK R 2E4% 55 1 22 b St 7% » SPAD
SEEAEEE 12 RIRAUERTTEE » H Acapulco’ Jz ‘Noblesse Jfifdissan L 2-3 K o T H iR
BC )7 TR EfE & A YA RRETE - AR = E Ao o T E R, & TR
fif | BEEEEER b TR S LRBEREIGMER 2.1 £ 3.9 % > BiffSEAEARN
4EFF SPAD SE{EEL PSIT A BERRCR(E =) » BRI AWHFTHEI &R SR AR ISR T 7 2
bz &hEEmtETT -

TEAETEMES] - - GA & {g# DELLA & [ (DELLA proteins)[%f# - DELLA &1~ %
TAIREEL N D RSFREIRAF 5] Asp-Glu-Leu-Leu-Ala » Er¥IHI4IREH &(elongation) 8L
4 (proliferation) » [R[t GA REFHHA4EFF ARSI IE4E E (L (Ritonga et al., 2023) - 4
R AN AHK3 ~7#&(Arabidopsis histidine kinase receptor 3)E{EiTZ ERRIE » SHE
type-A ARR (type-A Arabidopsis response regulator)Eil CRF6 (cytokinin response factor 6)%:
PRI HEMHIHIEE AR R R B DEER b WA BN E R VIfCfitsSar(Zwack et al.,
2013; Guo et al., 2021) = L4} » 4R HZR KOMFI R S BB ERE (Abscisic acid)f&ET » I
AL S LGRS B3R E - AN ERER KfifESai(gbal er al., 2017,
Huang et al., 2022) - ARuH5E " HiR K " ATFIEE ) BRIHAHIEAESRTE 7 s b R 4Efy PSIT
TABERRCR EVESS - AR B Eaer S AVERER TR - WA B RS -

bR TR S50 BRENE R T e i 8 2 B R T - JepiLUBEE Rt (Digital
Refractometer PR-201a; Atago Co., Ltd., Tokyo, Japan)f@ HI4S SRR T A FfE | A HE
T EFERER)  Geng ZFE A (201501585 B AUFERT & “Sorbonne’ 20T, sucrose 30
gL + 8-HQC 200 mg-L™ 18 hrff S0 T KB4 BETEAE 75% 71 % 100% -
HaaR al GRS &IHPA —fE (malondialdehyde) /% » 2=k B LH# (superoxide
dismutase);& 14 » BURUIAEZ FINEALEGFE LR - HAEY) G021 (Gladiolus
xhortulanus)‘Peter Pears’ » FE$E sucrose 200 g-L! + 8-HQ 300 mg-L™! 12 hr » EEZEFE
W HrAiE I ORI RS 8 B —(CRP BRI/ INME(floret) B 09 1 - (AR S AEHE A
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REWMN - (EFZEABSHEESZEREIES - BEUICLEHEEN A S R
(Singh et al., 2009) » ABHFTAHTRCATTHIG 22 " AIAIEE ) K T EOR 0 TPEID KCH
ZHE 7 BICEMIETT 12.2%% 57.8%  fiffSaiii s 23.3%% 47.6% (F—); ‘SHen’
PRI e - B SEam b MR s/ N(10.9% 2 15.6%) » fiffisman AR 2= R -

AAMERR KA L&Y Rt Y A E F §Y £ 22555 (substrate) » 8] 225 38 S ERAHAR N2
I EREL K 43I IR - {iE HEAIT R K R 4B 8% 4 5 (Monteiro ef al., 2002; Norikoshi et al., 2016)
HrpRelEEEY e - 18R SGEEESE Y 2P R B4 R T Z R
(Lalonde et al., 1999; Mayak et al., 2001; Yamada et al., 2007) - PJ{EERUIBRREBRTERE » 46
AT R ILEE T Bt A EEY) - EERENR K EEEEN R  FIEZIGAER
WS UICE 2 0% 8UE M (Pun & Ichimura, 2003; van Doorn, 2004; Hoeberichts ef al.,
2007) - {EES RSB HTRHRAE - UHEAOETCEIER - (HIPAE R &R K L&
W) > SEEEZ AL #ERZ (Ichimura & Suto, 1999; Pun & Ichimura, 2003) = K[t » BFiRiAYTE
BRI B ET ISR e s RN K EEYE 2 BB AE B a5
TS 2 BE - WA E 251 F MR R (sink) 2 58S - A BN 4EFr 2 A S B1K 73 P (van
Doorn, 2004; Singh et al., 2009; Kato et al., 2022) - A » 58 & HYHE L ETR a] 325 8 f175]
SIESRE 2GR ~ PR AR ZIFIBUR: - IR E LR 2 S LT Tt &K
P)ftEZdi(Ichimura & Hiraya, 1999; Pun & Ichimura, 2003; Geng ef al., 2015; Zeng et al.,
2023) o ARbgEH T E R K T ATFIEE ) pREAEAE R A S e B Sy b R
PR TS BAME R O ~ B IE RS N KA &R A R - (U EA (RO R AT e fe 12 48
AR AR R R A B HLIE - g EAL -

SR ASEAE R B E U EE ORI e AT PR A IR P OREER T TR | SiE 5
Wtas 2 BIRE REER] " H iR ERERE LR TE S sl o 4EFFEELRZE SPAD SE{E K PSIL ¢
{EERRCR(FVFm)RRIE » MR T AT e S Bt 2 Sy - BURTEIS RIS
Ttz it B A RERIEN - E=(EEemtEs - " Bir ) BRI T aIREE
E > RSB LS AR EMERNRN - S5—HwE " Afk, i~ =Rk
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Preservative Pretreatments | mprove Post-storage
Vase Quality of Cut Lilies (Liliumspp.L.)*

Hong-Wen Feng  and Yen-Hua Chen *
ABSTRACT

To mitigate the deterioration in quality of cut lilies (Lilium spp. L.) during low
temperature dark storage, this study evaluated the effectiveness of a commercia preservative,
Chrysal (Chrysal Professional Lilium), and a domestically developed preservative, “ Tcdares,”
formulated by the Taichung District Agricultural Research and Extension Station
(TCDARES). Flowering stems of cultivars ‘ Samantha’, ‘ Tabledance’, and ‘ Touchstone’ were
pulsed for 24 h in tap water (control), Chrysal, or Tcdares, and then stored without water at
5C in darkness for 8 d. Compared with the control, pretreatment with either preservative
reduced fresh weight loss during storage by 4.0%-43.2%, depending on cultivar. After cold
storage and transfer to vase conditions, preservative pretreatments delayed the onset of |eaf
yellowing by 2.1- to 3.9-fold and maintained relatively stable leaf chlorophyll levels, as
indicated by SPAD readings, and maximum quantum efficiency of photosystem 11 (Fv/Fm)
throughout the vase period. Effects on individual flower longevity and vase life varied among
cultivars. In ‘Samantha and ‘Tabledance’, preservative pretreatments increased individual
flower longevity by 12.2%-57.8% and extended vase life by 23.3%-47.6% compared with the
control. In contrast, ‘ Touchstone’ was relatively tolerant to cold storage. Individual flower
longevity increased by only 10.9%-15.6%, and vase life did not differ significantly from the
control, with the main benefit of pretreatments being the maintenance of leaf quality. Overall,
both Chrysal and “ Tcdares’ were effective pretreatment solutions. Given that “Tcdares’ costs
less than half of the imported product and is formulated to be more environmentally friendly,
it represents a cost-effective and sustainable alternative for improving the postharvest
performance of cut lilies subjected to low temperature dark storage.

Keywords:. vase life, flower longevity, leaf yellowing, fresh weight changes, postharvest
treatment
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