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Fig. 1. Changes of (A) Spathe, (B) Spadix, and (C)

Scope quality of ‘Tropical’ anthurium cut flower at 20 °C
after storage at 7°C , 12°C and 17°C for 7 days. The bars
indicate the standard deviation (sd). Means followed by
the same letter within each day are not significantly dif-
ferent by least significant difference (LSD) test at P <
0.05.
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Fig. 2. Changes of (A) water uptake rate, (B) fresh
weight change rate, and (C) transpiration rate of "Tropi-
cal' anthurium cut flower at 20°C after storage at 7C ,
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dard deviation (sd). Means followed by the same letter

within each day are not significantly different by least
significant difference (LSD) test at P < 0.05.



KETEYIE R e E A 161

10
—— 7C (A)
—o— 12°C
8 ——17C
Q
T
c 5 6
o <
© T
)
o
N
£ 8
2
T =
[o N
%]
1 1 1 1 1 1 1
B
10 (B)
a
QS
S _ 8l
Y
o
S o
£ 2
83
X -
T =
S 2
o
%)
0_
1 1 1 1 1 1 1
10 (C)
QL
© 8
—_ o~
S <=
Er'c» 6~
a o~
Re)
© 0 .
o L
2=
a2
(&)
%) e
0 1 1 1 1 1 1 1

Days after storage

Bl 3. o DR e 7T 12T 1TCRF
JT L1 FEE] 20T i (A) gk ~(B) APFITLTE (C)
T“L-g( P s Vg~ o

Fig. 3. Changes of respiration rate in (A) Spathe,
(B) Spadix, and (C) Scope of ‘Tropical’ anthurium cut
flower at 20°C after storage at 7°C , 12°C and 17°C for
7 days. The bars indicate the standard deviation (sd).
Means followed by the same letter within each day are

not significantly different by least significant difference
(LSD) test at P < 0.05.

2.0

pajl: (A)

—0— 12T
15 —v— 17C

0.5 -

0.0 —

Spathe ethylene production
(nLC,H, g h™)

Spadix ethylene production
(nLC,H, g'h™)
o - N
I I I
Q
o
2]
Q0 O

b a
b b a
1 1 1 1 1 1 1
0.25 (C)
c
R
= 0.20 |-
S5 o~
<
o
S~ 0.15 -
[0} (o]
s T
= "« 0.10
g0
° -
[
8 ~ 0.05
o b a a
8 a a ab
0.00 - b 2 a
a b

Days after storage

4 TP OFELTITST TC L 12CE 17CH
JB T FEE]207C i (A) fé"}l—?fﬁ?b ~(B) AL ()
(et LA

Fig. 4. Changes of ethylene production rate in (A)
Spathe, (B) Spadix, and (C) Scope of ‘Tropical’ anthur-
ium cut flower at 20°C after storage at 7°C , 12°C and
17 °C for 7 days. The bars indicate the standard devia-
tion (sd). Means followed by the same letter within each

day are not significantly different by least significant
difference (LSD) test at P < 0.05.



162 GEESENTTE Be2tw 2]

AL LR (L iR 7 7°C R 'ﬁwﬂj
SEACREI V”FVWﬁ&?&ﬁﬁm
B o TR AR = (SEL (4B - [ 4C) o A
ELIF 12°CE 17T CE R - 12CH Y
H Pk el PRl Sy WS 17°C RES
(R 4A) 3 PR 1 d i AT LTC R Y
PRSP Tt e ot o o (50 2
17°C Py 8 2 B 2 B e

HE]

FFI S P eI A TC R
AT o YR Y BT L T (1A
FUC PRI L TS B PR
ﬂ]%”’PauH (1987)FF&iLV%&%H%%ﬁQ»Oiﬁgf*UTL

ﬁ' AR el = S A
ﬁﬁTbFIE%{?}%“?EHEf’ TR 2 g
R Y R [ o RRAE PR 6 d Y
@%&ﬁ@@*%m7ﬁﬁ%%@ﬁ%WEﬁ
MR TS S SRR A D B LA
m@%@%ﬁgﬁﬁﬁo

FJ12°CT 17°C [k 8 AR > 12°C ks o8
F%W@Pﬁﬁwﬁﬁwﬂ%ﬁﬁﬂ“ﬁﬁ
b Vigsh > R B AR e S
B PR - ﬁ%%h%*ﬂst
(ngetm.ﬂmﬂ,Ijer%ﬁ%Fﬁ:ﬁﬁM$
BRI R ETY B 1 e SRy o PRI 127C
[y ST [ YR T USRI > e
[ PR s i ] 2 7 W%ﬁ%ﬁ@
ﬁﬁ@ﬁﬁ%d %ﬁﬁ ﬂ@”?

A2 TC PR FIJﬁﬁF PTsﬁFj« L
e H Erig[ - I]anﬁﬁﬁ by FELA ,ﬁ%ﬁf} YIS
I > B TCRFe Eégﬂ [ it o BFE
PW*?M? ﬂ@Wi7“?Fﬂ“7T%
J A ] fﬂi&fwapﬁ?Ff AL
Il 5 AP L P 7°C ey <0 fﬁ’&ﬂ%iwﬁ
Joo gL o (X BURUNE | R AR
@#ﬁ

' Cﬁ/ 17°C s i o #ﬂﬁw T e s
}?ﬁg/@lﬁﬂ7cﬁ%ﬁW@ ey
IRy IE T S < Rl L e S

USERERE IV BY A R (S TC R o 12°C [k
H o #1%3 d W] s S N [ B 17°C P
FEE TR > BRI [ A 17°C B T
Bl B 12CREAS T P E L
e s [ | ARG -

A ORI i > B Pk er=e P e e
FpU R [ pefssR AR Vﬂjf b
B et R g KA e
TSP o 12°C PR <37 [ A4 17°C
i @ﬁ@fVﬁfﬂH7@Eﬁ%ﬁ“*“"

2ily| F'Jl?bﬁd | 17°C B ¥ Ii#ljﬁlH%E flT>
e B T R [
B g {5 o T e e s A ﬁﬁ’?’wﬂé‘w
RIES %ﬁ\f‘/ IH\,“EI{E'

] 7°C E@}%}H i [3'}3 T~ R LI TR
¢ﬁ%?%ﬁ(ﬁ&0® p%}ﬁ#ﬁ7cﬁ
}%{ﬁ B et [J]:A‘\ FLIEHE 20 CEJJ‘: =3

f*ﬁ“ﬂ&ﬁwr EE I = i BT
EPYRE R L (TG AR e
TIRESEE NI dee i R R T b
I (SR R A R S e
R [ T R L IR © 1) 12°C [
Ty F o = RS i TR 17°C R B AR )
pbvf}%iaig, SRR [Ty R
R [ R A J E  PEE E HS D
P 17°C B R PR o (R R
LAY Ty Oy 21T R g
lgrcwﬁﬁsﬁJqGW%ﬁ)ﬂmw&&’:&%

J v (IR ) MRS~ [ e o ) 2
Izg,ﬁ);m N T{J@TLJTBTQ%&?B* % Y .

TR PR ﬁ&&%%$ﬁ i ke
FELRL AT SFIPIREEOES - [y 2 BRI
%ﬂm¢OWww&)F%1%ﬁ%ﬂE%
CRUIRNEE b R R BN R
PIZ BRI o R T
HRRYI 2 R~ PR o e i
ﬁ’ﬂﬁ@}mo¢%%f%%TT%F“
T‘L[‘ J7CR 12CH 7d & » [,\ }ﬁﬁfLH'EﬁiT{,%Q
T IR A F I @&émﬁlww#nc
ey E > B 12°C PR A 7°C PR R
7% 2 PR > g2 - i i



KETEYIE R e E A 163

R R P o K e
R~ (Wang 1982) » /F @576 T T AL
S L E R STl
[AERE 2 o ?i’#\r B g
6“ (Wang & Adams 1982) » A48 5 7C
Eﬂr}%&rﬁ@ [?‘}H By~ RIS H 0 TLF T [
mﬁ@ié%’amiﬁwf@ﬁiﬁjF
O o PR LAEE LA L o g Ry
%

%lﬁ LF_ % H * T RLP ER K ,f S iEgEs
;,L

i [74 T EURL IZCEH%H
SRR N R AR BETRT
Jﬁﬁ*]réﬂﬂ G R (R TC R R
17°C B 2 B PR - P e LR
oA RS TS o B 12°C R B R E
PE A (Rl 40 b my U R JRIPISTIERL [ o
AT FIGHRGET S P
7 CRpR 7 d %ﬁ#@ﬂfjﬁ RIER S A
[EH] s 30 5 PIORS Afs e~ PN SRS TO A X Y
e @I;n%g I 12CH R 7 d > .“iff”{,@‘r Fe
jﬁ 6 d IR > iy % o PHEE AL Vgﬁ;& g
Fio o E VR Y RIS R ] = 47% ;
@&%ﬁéﬁﬁﬁﬁ’ﬁﬁ$*ﬁm@ﬁ*’
PRI T e L 7 e B 0 R £ B
IR %Hﬁ EEE %T‘—T 12°C Py iy &
N EFEUE A TR o PG A
TeE= BT TR P > ) 12°C ESECE gl
Bl o 1) 17CREgRs 7 d )45 S of
2 il G TR S 72 A e g

[F e~ P kO o S S

15 W@Iﬁ&ﬁ@ﬁ@ﬁé L

F;;:,J R ﬁlméﬁjﬁﬁj?a@ » B P

PRI RO SR SR L o 3y
~ fJ <

S f@t’f’ﬁﬁfﬁ‘i o FUR) 15°C e
P T E TR Y S e P 1T C RS R
RLIEH £ VY -

5| FSZBK

Hardenburg, R. E., A. E. Watada, and C. Y. Wang. 1986.
Storage and handling details for certain flowers. p.
88. in: The Commercial Storage of Fruits, Vegeta-
bles, and Florist and Nursery Stocks (Gross, K. C.,
C. Y. Wang, and M. Saltveit, eds.) USDA Agric.
Handbook. No. 66. Washington DC. 130 pp.

Paull, R. E. 1982. Anthurium (Anthurium andraeanum
Andr’e) vase life evaluation criteria. HortScience
17:606-607.

Paull, R. E. 1987. Effect of storage duration and tem-
perature on cut anthurium flowers. HortScience
22:459-460.

Paull, R. E. and T. T. C.Goo. 1982. Pulse treatment with
silver nitrate extends vase life of anthuriums. J.
Amer. Soc. Hort. Sci. 107:842-844.

Paull, R. E. and T. Chantrachit. 2001. Benzyladenine
and the vase life of tropical ornamentals. Posthar-
vest Biol. Technol. 21:303-310.

Wang, C. Y. 1982. Physiological and biochemical re-
sponses of plants to chilling stress. HortScience
17:173-186.

Wang, C. Y. and D. O. Adams. 1982. Chilling-induced
ethylene production in cucumbers (Cucumis sati-
vus L.). Plant Physiol. 69:424-427.

Wang, Y. C., D. L. Lin, S. S. Wang., Y. T. Chang, and
C. S. Chang. 2005. The application of postharvest
technology on marine shipment of Anthurium cut
flower for export. p.184—190. in: Proceedings of
Symposium on Research and Application of Post-
harvest Technology of Horticultural Crops. Octo-
ber 1, 2005. Taichung. Taiwan. Taiwan Agric. Res.
Inst. Pub. No. 117, Taichung. (in Chinese with
English abstract)



164 GEESENTTE Be2tw 2]

Studies on Physiological Responses of Anthurium Cut
Flowers after Cold Storage

Chao-Chia Huang"", Huey-Suey Huang’, and Chin-Yu Tsai’

Abstract

Huang, C. C., H. S. Huang, and C. Y. Tsai. 2012. Studies on the physiological responses of
anthurium cut flowers after cold storage. J. Taiwan Agric. Res. 62(2):157-164.

The quality and physiological responses of anthurium (Anthurium andraeanum L. ‘Trop-
ical’) cut flowers were investigated after dark storage at 7°C, 12°C, and 17°C for 7 days. As the
results indicated, spathe turned brown at the end of storage at 7°C, and both spathe and spadix
turned dark brown quickly when the cut flowers were moved to 20°C after storage while stem
did not change until 6 days after storage. The browning of spathe and spadix of flowers stored
at 12°C occurred after 6 days in storage. These three parts remained no change when stored at
17°C. The rates of water uptake and fresh weight change in flowers stored at 7°C declined dra-
matically during vase period. The declining rates were much less in flowers stored at 12°C and
17°C. The transpiration rate of flowers decreased slowly in all treatments. The respiration rates
of spathe, spadix and floral stem at the end of the storage and during the vase period were the
highest in flowers stored at 7°C than those stored at 12°C and 17°C. The respiration rates of
spadix and floral stem of flowers stored at 12°C were also higher than those stored at 17°C, sug-
gesting that flowers were injured during the storage at 7°C and 12°C. The ethylene production
rate increased in spathe, spadix and floral stem at the end of storage at 7°C. The rate decreased
in spadix and floral stem when moved to 20°C while it remained high in spathe. The ethylene
production rate was a little higher in spathe of flowers stored at 12°C than that stored at 17°C
at the end of storage. These data suggest that respiration rise is more sensitive to low tempera-
ture than the responses of flower quality and water uptake and hence, is considered a good
indicator of chilling injury for anthurium.

Key words: Flower quality, Water uptake rate, Transpiration rate, Respiration rate, Ethylene
production rate.
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