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Changes in Moisture Content and Quality of Oriental Hybrid Lily
(Lilium oriental cv. Siberia) Cut Flowers during Storage at Cold and
Dry Condition and Subsequent Exposure to Ambient Temperature
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Abstract In order to determine the relationship between water content and flower qualities of oriental hybrid lily cv.
‘Siberia’ cut flower, flowers were subjected to dry and cold storage at 5°C for 3, 6, and 12 days and subsequently exposed
to ambient temperature (26°C) in bottles with water for up to 16 days. Flowers stored at 22°C in dry condition for 3 days
were used as the control. Changes in fresh weight, moisture content, water balance, flowering stages, osmolality and vase
life of cut flowers were observed. Flowers treated with cold and dry storage had higher moisture content compared to
control sample. However, this trend was evident only for 3-day cold and dry stored sample during the whole storage
period. The fresh weight of cut flowers increased gradually when the samples were transferred to ambient temperature
in water bottles and then declined steadily before reaching the peak in between 6-8 days of vase life. However, the
changes of fresh weight of control sample were substantially faster than samples pre-treated with cold and dry storage.
This was also correlated with the water balance of cut flower as it reached the minus (-) value in 6-8 days of vase life
at ambient temperature. Cut lily flowers showed high osmolality values corresponding with the duration of dry storage
regardless of low or higher temperature. However, osmolality had no effect on vase life since flower stem absorbed water
rapidly at the end of dry storage period. Our vase life results suggest that cold and dry storage of lily cut flowers for a
certain period could ensure longer vase life at ambient temperature. It was observed that prolonging the storage period
at cold and dry condition for more than a week significantly increased bud abortion, reduced longevity of flowers and
reduced the vase life of cut flowers. On the other hand, the shorter cold and dry storage treatment delayed the bud opening
and senescence of the flowers, thus, slowering the normal maturation and aging. Results indicated that dry and cold stor-
age at 5°C for 3 days was effective in maintaining and preserving overall quality and vase life at ambient condition of
oriental hybrid lily cut flowers.
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Fig. 1. Moisture content of flowers and leaves of ‘Siberia’ oriental hybrid lily cut flowers after dry storage at cold (5°C) or room tem-
perature (22°C) for different stipulated times. Bars represent the mean+SE of three replicates. Means with different letters are sig-
nificantly different at p<0.05.
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Fig. 2. Moisture content of ‘Siberia’ oriental hybrid lily cut flowers during storage at ambient temperature (26°C) after dry storage at
different periods either at low (5°C) or room temperature (22°C). Bars represent the meantSE of three replicates.

ol o= UEith

AllElop v FEEES AL A4AF ol 84.8-
85.6%°10=H, spyoll d3ls ¥ F FES FohiA

Sheko] Wstsled 90.6-92.5%7H Z7Fslith. #5717kl w
FEIF Aol Hs) BE sdAo A AAAT 3
] 92.5%°]aL, A2 227 643 2ol 90.6%, A
A% 1293 0] 91.0%1Ath. Wb AEg]op
el sholA dstiE Al A2 74447 717ke] dojd
TE o] FRIFE Tk Yol = A BATh tx2t
QAL AXAA 3Ud A2 AslE sdAo 92.6%71A
71190, o)F 12970l 89.4%7HA] FAdhE A=
ERR T

Aldllop v] o] 7AAA Fof dstHE Al
F Aol tigt e MRSk, 2 A7E Bl A% B
& 717kl whet dsh i Aol ke

T T o ]
o1y, wat AR

r}o ol r]m

b Zlo
7

__1‘

=
g

2

ﬂwrlr ook

o
=
=7} ﬂ‘ﬂ‘rﬂfﬂ HSPRE A RS
A7} g2 7Agko] Hol= ol = WETZEA
e AN 303 AL 443%—7} 7t AL A

e

OO

Fjr HIS3E 5 Bl 8 olF= Rkl Fig. 2

S GHE ol A A7le] HEFF HHRE
o] o] A fAHE Ao= Vehge,

wepd Aol Ll Lo AN F17-E B
A sel pelske o] AshnE A o] FRIT] ¥
FAE 52 wsl e slAE 2 Bl

3.HANT ¥ ROHEZE A YHIT B3t

Aldllop v AXAR 717 wet dsteE Al S
WSS 2 Aol7h IFARE, AT Ws Aol dEAle
Zo 2 YePTtHFig. 3). ¥ AgolMs HalrnE d 744
2717 54 Apol7h AstHE Al o275 33
Aste] ATl vA= S Al dste] A
T A § HSpEE Al SPoRNYH S IF
gt AAFe] ST In 52 9A 717 &
Helg Bt

Fig. 32 Apllglop ygle] 14 A7k &
AstnE A AT Weke, 1424 A7 ol Aol w

2 AT Wskeo] IA Aole UehAl= SUAIRE A%
717k AojAH AT s Aol wElAlE Aow v
sk g ol o] APgRErt Hobd e HStEE A
MAZ 1A A o] walzitt,

Atz Al Apglol yg]e] 2] #7717t meb=
A7 393 Zlo] dslrE 8°WH°ﬂ 128% 7HA] S7H_E o] %
o Faxsllar, A% 6dd A2 79A0 129% S7F - 2

=L,
=

Aslgjom, A% 1293 e 6LdA N 124% =7 & A
I, 12]a gizTre] A 7AXAA 39 AAlS s}
= A3l E 7959 130%°) °o]& T 7+48k]

Hhe shal ERel AT el Asked 2k A
BAF] 2470 7Nk, The EEe] Wil T
GAE 5U A F7kskE W), Aol U]
= oliThe 28 68071 AAFe] Sk Ao U
Ehgth. ol Aol Uelrt the dshuct SEEt
H A&Hon fAHY] ios we,

A Foll ARE A SR EE

2B E O~
TEETE



A

Vol. 23, No. 1 (2017) ‘AHlE|or AHstel E£F

140

0

=
[
1z

71708 prtetett S A el 31

~ 130

N

n

o
1

-

-

o
1

Fresh weight change rate (% of initial
g8 8
1 1

---m--- 3 days storage at 5°C
—o— 6 days storage at 5°C
80 ——12 days storage at 5°C

—— 3 days storage at 22°C(control)

0 2 4 6
Vase life (days)

10 12 14 16

Fig. 3. Relative fresh weight of ‘Siberia’ oriental hybrid lily cut flowers during storage at ambient temperature (26°C) after dry storage
with different periods either at low (5°C) or room temperature (22°C). Bars represent the mean+SE of three replicates. “r is significant

of fresh weight change time at 0=0.05.

ZHAARE, AT WskE-e FABATE ol 214 37
ZHh 3 A= ofE e Bk 23u A7 BAlE
SIS A o] 0,672 5] dERIAIE He A
A717%e] S7VETE AATe] M o] e s Aow
et mebA Aol vl o] A4 A% 713k o
AEE AalnE o AT HsrFo] WA 9o &
HHAE BT

4 HNNY ¥ MORE N 2o NEE 5k

Ao A Aol tele] AR B wske a4
A 717000 ke Aolg AFal] ofeldlchFig 4). A
2o} Lele] AR B sks A4AF AFE 4

717k @S 7 e AHRE RS HAAY, dIRE
Aol A7 717kl e d&Fo] vehtA] ettt

A A5 Aplgobe] AFE FhE AR AAAA0
Aoldes =9, 7Rl = A% 392 T 71719

o

AL AFET 2o Zloz el ARE FEE A2
A2 44 3d0] 3953 mmolkg!o]F, 6¥°] 460.7 mmol-
kg!, 12€°] 513.5 mmolkg'o]lom, thz12 A2 714
A7 3d0] 416.0 mmolkg eIt 2y A3}E 3P
2o} T FES S8l AR E Tt AT ¥Rk o}
Yzt 2o me AFE sx s dert dsieE A9
Fo] dete] UHT AFS Hox| = Zo=® e
ok

AR T oEEokIA AU ARl 93 =
JE Na', T, 84 To| o} ojekEol|xe] F1b )

£ s S8 olg T YOor], HE Rl A%

&

%3
CEADE
AP Aplelel Uelg 53 F 7
e} AN F AR o] WP} JEAS doju
37 ol gatglont, AahnE Al sl o
o] Femel s} vhe] AFE B= Aol =
ofele Ao Jepith. AR St 444 A5

=
i

AAAG 7170l wh o7k et diz-E Alejeh
TG A wEe] Hig dRAT o] -0.942 =S
&2 ZFAAAIE Bt ole #710]

A=} = S

FEo] sl e b YFE ol SV Ao

¢

5 HANT ¥ BOHZE AN 227 %

st E A RS A4 717e] dojxiel wiet
Zpol& BTk Fig. 504 Aglop v dstiE A]
R Wl HC0l cl2s AErF AR 713kl AojFdl
upel wWEkA] = o2 yehsith

T B dEist SAVE A R EE A A
sho] RS S #9ES Yehlie AREA, & 4
oM Aol vele] A3} AXNA% 717k wet 2}
ol& Bt} Fig. 5914 A% 717kl w2 Wsh AH2 A
= A 1292 6dAN, A 642 7LAl, A% 3
U2 gAYl F(-)9] we= Waidleh 7o 4= A
A 32 7Rl S #ell o|=XTh E37F Fig. 6
o] Zhst denet S vlae] BE 59 #ell ol=
= APE sk mEert dele w719k Hisst



---m-- 3 days storage at 5°C
6 days storage at 5°C
---A---12 days storage at 5°C

32 01&4 - 0lx3]
600
550 Ir=-o.94z
500 J
450 .
1
400

300

Osmolality (mmok kg'1)

250

200

150

—v— 3 days storage at 22°C (control)

Vase life (days)

Fig. 4. Osmolality of ‘Siberia’ oriental hybrid lily cut flowers during storage at ambient temperature (26°C) after dry storage at different
periods either at low (5°C) or room temperature (22°C). “ is significant of osmolality after storage as affected by dry storage periods

at 0=0.05. Bars represent the meantSE of three replicates.
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Fig. 6. Changes in visual appearance of ‘Siberia’ oriental hybrid lily cut flowers immediately after dry storage at cold (5°C) or room
temeperature (22°C) for different durations and subsequent storage at ambient temperature (26°C) in bottles with water. Photographs
show the vase life of the cut flower for 3-day dry storage (A), 6-day dry storage (B), 12-day dry storage (C) at 5°C and 3-day dry storage
(D) at RT (22°C) as the control.
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Fig. 7. Vase life of ‘Siberia’ oriental hybrid lily cut flowers at ambient temperature pretreated with different dry storage periods either
at low (5°C) or room temperature (22°C). “r is significant of vase life as affected by dry storage periods at 0=0.05. Bars represent the

mean+SE of three replicates.
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Fig. 8. Changes in total chlorophyll content of ‘Siberia’ oriental hybrid lily cut flowers during storage at ambient temperature (26°C)
after dry storage at different dry storage periods either at low (5°C) or room temperature (22°C). Bars represent the mean+SE of the

three replicates.
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