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ABSTRACT This study was conducted to examine the effects of pulsing
treatment and to develop techniques treated right after harvest by grower for
extending vase life and improving flower quality in cut freesia. Thirty minutes
dipping treatment of STS 2 mM followed by 20 hr pulsing in sucrose 10% + BA
10 ppm + 8-HQS 300 ppm solution showed the best results in vase life and
flower quality of cut freesia when kept in vase water. This pretreatment
extended vase life by 24.7% than control, and improved quality of cut freesia
significantly in flower diameter, percent flowering (35.4%), fresh weight, water
uptake, and carotenoid content, and depressed ethylene production and respira-

tion rate.
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Introduction

The genus Freesia belongs to the family
Iridaceaea, and originated in South Africa.
Popularity of freesia has been increased
recently due to its fragrance and availabil-
ity in a wide range of colors. Freesia
mostly withers only with 1~2 bottom
florets opened, resulting in reduced aes-
thetic value and short vase life. Low
percentage of flowering is probably the
most serious problem with freesia inflore-
scences. Therefore, it would be worthwhile
to improve flower development and vase
life through the method of pre-treatment
(pulsing), directly after harvesting.

The enhancement of senescence of cut
flowers are generally related to the several
factors, such as depletion of carbohydrates
and other nutrient reserves, increase of
ethylene production and action, and reduc-
tion of water absorption by flowers (Boro-
chov and Woodson, 1989). Flower preserva-
tive solutions are composed of sucrose,
bactericides, weak acid, anti-ethylene
agent, and growth regulator.

The objectives of this study were to
evaluate the effects of pre-treatments and
to develop techniques for extending vase
life and improving flower quality in cut

freesia.

Materials and Methods

Facility and plant material
This experiment was conducted inside

3% This project  was
by The Daesan
Culture and Society.

financially
Foundation

supported
for  Rural

the chamber, max. 24C, min. 16C air
temperature, 61% RH, and a 12 hr photo-
period, with irradiance of 27.0 pmol - m?-
s' supplied by cool white fluorescent
tubes. It was designed to simulate the
natural conditions of general office or
living room. Spikes of Freesia refracta cv.
Golden Rocks were purchased from local
grower. Freesia was harvested when the
first bud showed color (normal commer-
cial stage). Spikes were transferred imme-
diately to the laboratory and weighed
individually. Flower stalks of individual
inflorescences were cut 30 cm in length
without leaf. The spikes were pulsed
immediately in distilled water or chemical
solutions.

Chemical pulse-treatments

The following chemicals and concentra-
tions were used as single-component puls-
ing treatment (SPT) (Table 1). As a con-
trol, we used distilled water, tap water,
and Chrysal AVB. Four replications were
used for each treatment, and each replica-
tion contained two spikes. Cut freesia
spikes were pulsed for 20 hr in each
except STS
dipping treatment for 30 min, and then

single component solution,

were placed in distilled water until the
end of experiment. Based on the results
from SPT experiment, combinations of the
optimum concentrations in each compo-
nent were tested as multi-component
pulsing treatments (MPT) experiment.

In each experiment bud opening and
flowering were observed daily. The vase
life of floral spikes was judged as the time
when the 4th floret from the bottom wilted.
The diameter of the third floret of spikes
was measured as flower diameter. Fresh
weight and water uptake were measured
daily. Ethylene production and respiration
rate of each spike were measured daily.
Gas samples were collected by enclosing
the entire spike within a gas-tight acryl
container (20x20x60 cm). Bottom end of
the cut stem was held in a flask of distilled
water. After lhr, gas samples were with-
drawn by 1 mL syringe. Determinations of
ethylene and COz content were made using
gas chromatograph (Hitachi, G-3000). Car-
otenoid content in petals was measured by
UV-spectrophotometer (Young Woo Co.,
LTD, Smart Plus 190 DU). It was ex-
tracted for 24 hr with 0.1% HCl/MeOH (20

Table 1. Chemical names, abbreviations, and their concentrations used in this study as

single- component pulsing treatment.

Chemical name Abbreviation Concentration

Sucrose S 2, 5, 10, 20 (%)
8-Hydroxyquinolin sulfate (8-HQS) H 100, 200, 300, 400 (ppm)
Aluminum sulfate [Ala(SOy)s] Al 100, 200, 300, 400 (ppm)
Citric acid C 100, 200, 400, 800 (ppm)
Benzyladenine (BA) B 1, 2, 5, 10, 20, 40 (ppm)
Kinetin 5, 10, 20, 40 (ppm)
GA3 G 1, 2, 5, 10 (ppm)
ABA 1, 2, 5, 10 (ppm)
TAA 5, 10, 20, 40 (ppm)
AOA A 2, 4, 8, 16 (mM)
Ethanol 1, 2, 4, 8 (%)
Silver nitrate (AgNOs;) 10, 20, 40, 80 (ppm)
Silver thiosulfate (STS) ST 1, 2, 4, 8 (mM)
Spermidine SP 50, 100, 1000, 2000 (ppm)
Putrescine 50, 100, 1000, 2000 (ppm)
Phenidone Phe 0.1, 0.4, 1.0, 1.6, 6.4, 10.0 (mM)
Spermine 50, 100, 1000, 2000 (ppm)
Uniconazole Uni 0.1, 1, 10, 100 (ppm)
Triton-X 100 Tr 0.001, 0.01, 0.02, 0.1 (%)
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mL) in dark cool place, and absorbance
was measured at 442 nm.

Results and Discussion

Based on the results from preliminary
experiment(SPT experiments), effects of
combination treatments designed
with STS, sucrose, BA, and 8-HQS, com-
bined with one another with various

were

concentrations to investigate their interac-
tion on freesia flower vase life and quality.
From the preliminary SPT study, it was
found that STS and sucrose significantly
extended the vase life and improved
percent flowering and flower diameter of
freesia. BA extended water uptake. All
treatments extended vase life than control
LOX

inhibitor, did not improve vase life and

and tap water. But phenidone,
flower guality by pulsing treatment at any
concentration, instead, high concentration
of phenidone significantly shortened vase
life (data not shown). Baker et al. (1985)
reported that a vase solution containing
phenidone greatly enhanced the vase life
of carnations. But, our results did not
agree with those results. What phenidone
is not effective suggested that the stage of
treatment might be much earlier or pheni-
done had no effect on retarding senescence
(or prolonging vase life). Peary and Prince

(1989) reported that LOX inhibitor such as
phenidone do not appear to extend vase
life in a range of cut flower species.

Treatments with MPT extended vase life
and improved percent flowering more than
SPT (Table 2). Flowers pulsed with (S10+
B10+H300) solution for 20 hr after dipping
ST2 for 30min, recorded the longest vase
life, 10.1 days. This result showed 24.7%
increase than 8.1 days of control. In per-
cent flowering, MPT recorded 76.5% which
was 35.4% higher than control (56.5%).
When comparing with 8.8 days of vase life
by (S10+B10+H300) without STS, STS
pretreatment could contribute to the
longer vase life (10.1 days). This result
suggested that STS is effective in extend-
ing vase life, especially STS 2 mM when
treated with other component was more
effective than STS 4 mM.

We found that freesia is sensitive to
ethylene. Fresh weight of ST2+(S10+B10+
H300) treatment was very heavy and
maintained higher than control until the
end of experiment (Fig. 1A). Especially,
freesias pulsed in the solution containing
sucrose increased fresh weight over 20%
until the end of experiment continuously.
Similar results were found with the ex-
periment by Woodson (1987). He found the
relationship between heavy fresh weight

Table 2. Effects of single and multi-component pulsing treatment on vase life, flowering

ratio, and flower diameter of cut freesia.

Pulsing solutions Vase life Percent flowering” Flower diameter
(days) (%) (cm)

S10* 7.5 d* 67.5 bedef 31la
B10 8.5 bed 493 g 2.1d
ST2 8.4 bed 57.8 cdefg 2.3 bed
H300 7.8 cd 518 g 2.0d
S10+B10 8.4 bed 77.8 ab 2.9 ab
S10+B10+H300 8.8 bed 84.3 a 2.6 abed
ST2+S10+B10+H300 10.1 a 76.5 ab 2.3 bed
ST2+S10+B10+A8 8.5 bed 71.0 abe 2.2d
ST2+S10+B10+SP1000 9.1b 67.8 bede 2.2d
S10+B10+H300+SP1000 8.4 bed 67.5 bedef 2.6 abed
ST2+S10+B10+A1300 9.1b 75.8 ab 2.4 bed
ST4+S20+B10+H300 8.5 bed 69.8 bed 2.9 ab
ST4+S10+B10+H300 9.3 Db 78.3 ab 2.7 abe
ethanol 1 8.0 cd 54.5 efg 2.2d
ethanol 2 7.9 cd 515 ¢g 2.2d
ethanol 4 76d 463 g 2.3 bed
ethanol 8 7.8 cd 53.8 fg 2.3 bed
Chrysal AVB 8.0 cd 58.0 cdefg 2.2d
Tap Water 75d 56.8 defg 2.4 bed
Conventional(Air conditioned) 75d 480 g 2.4 bed
Control(distilled water) 8.1cd 56.5 defg 22d

No. of fully open flowers

“Percent flowering =

YSee Table 1.

x 100

No. of total flower buds

*Mean separation within columns by Duncan’s multiple range test, 5% level.
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and the highest percent of flowering.
Pulsing with sucrose showed a low initial
water uptake, but until the end of experi-
ment water uptake was continuously and
constantly maintained, while, the control
showed a high initial water uptake and
then continuous decrease(Fig. 1B). Sucrose
improved the osmotic potential of flowers,
thus could contribute to maintaining water
content as well as promoting bud develop-
ment. Prolonging the vase life of cut
flowers is dependent on the continuity of
water supply and carbohydrates content.
Decrease of water potential was correlated
with inhibition of corolla growth and
flower opening(van Doorn et al., 1991). BA
10 ppm and 8-HQS 300 ppm contributed
to the high water uptake during the ex-
periment, but the pattern of water uptake
MPT

recorded low initial water uptake, water

showed decreasing trend. While

uptake of flower with MPT was main-
tained(Fig. 1B). And the effect of cytoki-
nins on keeping quality of different cut
flowers could be attributed to improving
water uptake and maintenance of petal
turgidity, and to inhibition of ethylene
production action (Mor et al., 1983).

Conventionally growers leave cut free-
sias dry in the air after harvesting. In this
case, vase life was shortened by 7.5% and
only 48% percent flowering was observed
(Table 2). Also, water uptake showed
decreased pattern faster than that of
flowers pulsed in sucrose(Fig. 1B). This
results showed that quality of cut freesia
was deteriorated by current method(left
dry in the air until shipping). Therefore,
pulsing treatments could be expected to be
effective.

Treatment with ST2+(S10+B10+H300)
decreased COs and ethylene production
than control, and STS lowered production
peaks of COs and ethylene when compared
with S10+B10+H300 (Fig. 2). This contri-
buted to deep and clear flower color of
freesia flower (Fig. 3). Ethanol was not
effective for prolonging vase life of cut
freesia. Heins (1980) suggested that etha-
nol inhibited the conversion of ACC to
ethylene in nonclimacteric tissue but not in
the climacteric tissues of carnation flowers.
However, Wu et al. (1992) reported that
the petals of ethanol-treated flowers did
not roll and ethanol treatment also de-
creased the flowers’ sensitivity to exoge-
nous ethylene.

Sucrose provides a respiratory substrate,
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Fig. 3. Effect of multi-component pulsing treatment on vase life in cut freesia.

Right: STS 2mM+(Sucrose 10%+BA 10ppm +8-HQS 300 ppm).

while the
bacteria and prevent bacterial plugging of

bactericides control harmful

water conducting tissues. In many cases
the
delayed by applying cytokinins(Lukasze-

senescence of flower petals was

Left: Control.

wska et al., 1994; Mayak and Dilley,
1976). Eisinger (1977) found that carna-
tions treated with BA are less sensitive to
exogenous ethylene. Also, BA treatment
was almost as satisfactory as STS treat-

4 6 8 10

Days after treatment

Effects of multi-component pulsing treatment on ethylene (A) and COz production (B) of cut freesia.

ment (Serek and Andersen, 1993). Indeed,
several authors have proposed that cytoki-
nins be a natural anti-senescence hormone
in flower petals (Mor et al., 1983).
Generally, vase life was extended by 1 or
in MPT. The
prolonging vase life was observed in ST2+
(S10+B10+H300) treatment, 24.7% longer
than control.

2 days best result in

Flower quality also was
simproved by MPT with increased flower
diameter (Table 2). As a whole, ST2+(S10+
B10+H300) was recommended as the most
effective treatment in enhancing vase life
and flower quality (Fig. 3). It was observed
that heavier flowers had longer vase life.
The most effective treatment in prolonging
ST2+(S10+B10+H300) showed
higher water uptake until the end of

vase life,

experiment. Addition of sucrose significan-
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tly increased fresh weight and delayed
senescence in fully developed flowers, and
enhanced the opening of flower buds (van
Meeteren et al., 1995). Sucrose was also
thought to supply depleted carbohydrate
reserves in cut flowers, thereby helped
maintain metabolic activities (Coorts,
1973). Addition of BA significantly in-
creased water uptake and dipping with
STS decreased ethylene action, resulting in
delaying the senescence of freesia. Also,
than
control and resulted in enhancing petal
color (Fig. 4).

carotenoid content were higher
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