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Abstract. A pulse treatment of sucrose at 0, 20, 40, 60, 80, 100, and 12drgdombination with 8-hydrox-
yquinoline sulfate (HQS) at 200 mgtlfor 10 h was evaluated daily for its effect on the vase life and flower quality

of cut rose flowers. The pulse treatment of sucrose at above 8@mptuced a vase life of 6 to 7 days, while at
below 80 g L! vase life was maintained for 4 days on average. The pulse treatment of silver thiosulfate (STS) at
0.2 mM for 2 h or STS for 2 h followed by sucrose at 120'glpplemented with HQS for 10 h extended the vase

life of cut rose flowers to about 9 and 10 days, individually. On the other hand, a pulse treatment with sucrose or
distilled water in combination with HQS maintained vase life for 7 and 3 days, respectively. Flower quality of
specimens treated with STS followed by sucrose in combination with HQS was better than that of those treated
with STS alone. Although visual quality could be maintained for up to 13 days in STS followed by sucrose in
combination with HQS, flower quality decreased notably after 10 days. The ethylene production was greatest in
untreated rose flowers (about 3 h after harvest) and decreased after chemical solutions treatment. The inhibition of
ethylene production was greater in sucrose in combination with HQS than with STS or STS followed by sucrose
along with HQS, although the effectiveness of the latter for maintaining rose vase life was better than the former.
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Introduction pulsing, offered potential advantages of extending their
vase life and maintaining flower quality. Moreover, Han

The rose is a major ornamental plant in Taiwan.(1998) also reported that the postharvest quality of cut
Kaohsiung is an important production area with high yieldsHeuchera sanguinewas significantly improved and its
Commercially, rose flowers are marked either as pottedase life significantly increased by pulsing the inflores-
plants or cut flowers. The prevalent method for maintaincence with STS for 4 h followed by placing the stems in
ing the vase life of cut flowers is the use of moderatelya sucrose solution containing cntdotL-1 8-hydroxyquino-
low temperatures. An alternative is the use of a sucrosine citrate. However, relatively few studies have reported
solution (Chin and Sacalis, 1977; De Stigter, 1981; Dimallaon the effects of the pulse treatment of sucrose and/or STS
and Van Staden, 1980; Durkin, 1979; Ichimura and Hirayapn improving the vase life of cut rose flowers.

1999; Larsen and Scholes, 1966; Mayak et al., 1974; The opjective of our study was to determine the effects
Sacalis and Chin, 1976; Van Doorn et al., 1991; Zieslingt STS pulse treatments followed by sucrose on vase life,

etal.,, 1978). Such a solution can affect vase life, ethylengower quality and ethylene production in cut rose flowers.
production, and regulation of sugar accumulation in floral

organs (Ichimura and Hisamatsu, 1999; Ishihara et al. .
1991; Kaltaler and Steponkus, 1976; Stead and Moorel\,/lat(':'rIaIS and Methods

1983)_‘ ) The cut flowers in these experiments wefo%a
Ichimura and Hiraya (1999) and Sexton et al. (1995hypridaL. cv. Diana,” grown in Kaohsiung County, Tai-

indicated that a pulse treatment of sucrose and/or silvefjan and used about 3 h after harvesting.

thiosulfate (STS) was effective in maintaining the vase life

mini-gladiolus cut spikes, together with sucrose plus STS
g P g P Half-open flowers were cut from the plants, and recut

to 35 cm in length. Eight treatments were tested: cut flow-
“Corresponding author. Tel: 886-7-5252000 ext 3612; Fax: 886€ers were kept in a 1000 mL-vessel containing 800 mL
7-7251903; E-mail: wen@mail.nsysu.edu.tw solution containing 0, 20, 40, 60, 80, 100, and 120'g L
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sucrose supplemented with 200 m§HQS. The pulse Table 1. Effects of sucrose pulse treatment at different con-
treatment of each solution was kept for 10 h, and thegentrations on longevity of cut rose flowers. All solutions con-
transferred to distilled water. In addition, a pulse treat-tained 200 mg £ HQS, and pulse treatments were conducted
ment of STS at 0.2 mM for 2 h, and STS for 2 h followedfor 10 h. Values are means of 3 replications + standard errors.
by sucrose at 120 g'lin combination with HQS at 200  concentration (g &) Flower longevity (days)

mg L for 10 h was conducted. For comparison, a 10-h

pulse treatment of water control and sucrose, both contain- 28 ‘Zg Jj: 8'2
ing HQS at 200 mg L, was constructed. The cut flowers 40 51+06
were maintained at 23°C under a 12-h photoperiod with 60 58+05
15 umotM-2%stirradiance with cool-white fluorescent 80 6.2 +0.9
light. Flower diameters were measured daily. Maximum 100 6.7+0.3
flower diameter was recorded. The vase life of flowers 120 7.4+0.8

was defined as the time from harvest to the time that flow-
ers wilted or their stems became bent.

Table 2. Longevity of cut rose flower as influenced by pulse
Determination of Ethylene Production treatment of sucrose, STS (0.2 mM) or STS followed by sucrose.
The flowers were detached daily after treatment. The 'catment times for STS were 2 h, and 10 h for sucrose. Su-

individual fi ledi 100 mL Erl fl I(crose concentration was kept at 120-gih combination with
individual flower was sealed In a mL Erienmeyer tlaskyng mg L* HQS. Values are means of 3 replications + standard

and kept at 23°C. After 2 h, a 1 pL gas sample was ingrqors.
jected into a GC equipped with a sodium chloride modi

fied Alumina FI 60-80 column and a flame ionization Treatment Flower longevity (days)
detector. Standard of 1 ppm ethylene at 1 uL was useduater control (+HQS) 3.4+0.3
for calibration. The peak area was calculated with anSucrose (+HQS) 8.2+0.5
integrator. STS 9.1+0.2

STS + sucrose (+HQS) 10.2+0.3

Results and Discussion

HQS is a well known germicide that has little effect in Table 3. Flower diameter as affected by a pulse treatment of

extending the vase life of cut flowers (De Stigter, 1981;q,,c15se, STS or STS followed by sucrose. Sucrose concentra-
Ichimura and Hisamatsu, 1999; Jones and Hill, 1993jjon was kept at 120 g'Lin combination with 200 mg£HQS.

Larsen and Scholes, 1966; Van Doorn et al., 1990). In owalues are means of 3 replications + standard errors.
study, after a pulse treatment with HQS solution alone;

the cut rose flowers did not fully open and/or opened but Treatment Flower diameter (cm)
wilted 3 more d after treatment. Ichimura et al. (1998) Water control (+HQS) 3.1+0.2

also indicated that HQS alone has little effect on the vaseSucrose (+HQS) 35+03

life or climacteric ethylene production of cut flowers. STS 38+0.2
Therefore, the effect of HQS on ethylene production wasSTS * sucrose (+HQS) 45+03

Figure 1. Flower longevity of cut roses as affected by a pulse treatment of sucrose, STS, and STS followed by sucrose. Water
controls or sucrose (120 g'Lcontained 200 mg'LHQS. A, water; B, sucrose; C, STS; D, STS + sucrose. Photographs were taken
8 d after treatment.



Liao et al. — Silver thiosulfate in relation to vase life of cut roses 301

ignored, and the vase life of the rose cut flowers was at- 43 O
tributed to sucrose and STS.

Ichimura and Hiraya (1999) reported that the pulse
treatment with 100 g Lsucrose in combination with 200
mg Lt HQS for 16 h had a significant effect on extend-
ing the vase life of cut sweet pea flowers. Mor et al. (1984)
also indicated that a pulse treatment with STS or STS with
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life of the same species. We found that a pulse treatmenty , | ‘
of sucrose at 120 g'ifor 10 h had higher vase life and
flower quality in cut rose flowers (Table 1). However, \A
sucrose concentrations over 120 -giih the pulse treat- 20 \
ment had little positive effect on vase life or flower qual- é’\ A
ity in roses (data not shown). In addition, flowers with 15 ¢ N
sucrose concentration at 120 gdpened later or wilted
earlier as compared with the plants placed in STS or STS 1}
followed by sucrose (Figure 1). These results indicate that
a pulse treatment with an optimal sucrose solution has a
pronounced effect on vase life and flower quality in cut
rose flowers. Kaltaler and Steponkus (1976) reported that o , ‘ ‘ ‘ ‘
exogenous sugars may somehow be maintaining the struc- 0 1 2 3 4 3 6
tural integrity of the cell membranes of rose flowers. Days after treatment
Therefore, leakage of these substrates is prevented and/
or reduced by sugar treatment. Aarts (1957) also SugEigUre 2. Ethylene prOdUCtion of rose cut flowers as affected
gested that exogenous sucrose in some way maintains tR¥ @ Pulse treatment of sucrose, STS, and STS followed by
structure and semi-permeability of the plasma membrane>!Cr0Se. Water controls or sucrose (120 dontained 200

. . mg L't HQS. Vertical bars denote * standard errors.
Furthermore, treatment of cut flowers with sucrose is
found to be beneficial in delaying senescence processes
(Chung et al., 1997; Yakimova et al., 1996). In our study,
a pulse treatment of sucrose in combination with HQJonged slightly more by a pulse treatment with STS fol-
extended the vase life of cut rose flowers, suggesting thd@wed by sucrose than by STS alone. In addition, the great-
the sucrose might be required as an osmolyte for flowegst effect of flower diameter was recorded with STS
opening and substrate for cell wall synthesis andfollowed by sucrose (Table 3). Therefore, it is clear that
respiration. Also, In this study a pulse treatment withSTS plays a key role in the maintenance of the vase life
STS alone or STS followed by sucrose showed more posPf cut rose flowers. The STS mechanism in extending
tive effects on the vase life of cut rose flowers than watethe vase life of cut flowers is related to suppression in the
controls or sucrose alone (Figure 1, Table 2). Howeverinduction of autocatalytic production (Ichimura and
no marked difference in vase life between STS and ST$liraya, 1999; Mor et al., 1984; Sexton et al., 1995) al-
followed by sucrose was found, although the latter showedhough the inhibition of ethylene production was lesser
a slightly greater positive effect than the former. This isthan that of sucrose treatment.
in agreement with the findings obtained on sweet pea Ethylene production was more significantly inhibited
flowers by Ichimura and Hiraya (1999) and Gypso- by sucrose than by STS (Figure 2). STS is an ethylene
phila by Van Doorn and Reid (1992) action inhibitor (Eapen and George, 1997; Sarkar et al.,

Many studies have reported on the application of su-1999) while sucrose might directly suppress ACC oxidase
crose in extending the vase life of cut flowers. Foror ACC synthase activity or gene expression (Nakai et
example, Paulin and Jamain (1982) and Kaltaler andl., 1997; Yu et al., 1998). Our recommendation is for
Steponkus (1976) demonstrated the vase life of cut caan STS pulse treatment (for 2 h) followed by sucrose in
nations and roses, respectively, increased following sucombination with HQS for 10 h, which produced good
crose treatment. In our study, the increase in vase life b{esults in both flower quality and vase life in rose cut
the pulse treatment with sucrose was significant in comflowers.
parison to water controls. Our results are also in agree-
ment with those of Ichimura and Hiraya (1999), who Acknowledgements. We thank Dr. Zin-Huang Liu for use of
demonstrated that sucrose pulse treatment increased tH& 9as chromatograph.
vase life of cut sweet pea flowers. Although a pulse treat-
ment of sucrose generally increases the vase life of flowers, . .
vase life of cut rose flowers was less affected by sucros iterature Cited

than STS alone or STS followed by sucrose (Table 2)aars, 3.F.T. 1957. On the keepability of cut flowers. Meded.
Furthermore, the vase life of cut rose flowers was pro- | andbouwhogesch. Wagenings: 1-62.
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