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ABSTRACT. In this study, four holding
solutions very often used by florists and the
final consumer were tested to analyse their
impact on the development of the
inflorescence, as well as the elongation,
weight and degree of bending of the hyacinth
flowers. The use of these solutions has a
general character, and the flower species
react differently due to both their genetics
and the conditions in which they were
cultivated, handled and stored. To verify the
effectiveness of the preservative solutions on
Hyacinthus  orientalis vase life, four
solutions were prepared with 2% sucrose and
none or one of the follow-ing antimicrobial
substances: sodium hypochlorite, acetic acid
and ascorbic acid. During the study,
measurements were made on the weight,
elongation of the floral stems, chlorophyll
content of the leaves and vase life days. The
vase life of the hyacinths in this experiment
was 5 days, except for the flowers from the
2% sucrose holding solution, which started
to wilt on day 5. On day 6, the flowers
showed signs of senescence. The increase in

the length of the inflorescence stem showed
significant differences for the sucrose +
ascorbic acid holding solution, with a
maximum of 0.8 cm on day 4. However, the
interest was not to maximise the elongation
of the floral stem but to slow down this
process since elongation leads to the bending
of the stem, causing it to require additional
support.

Keywords: antimicrobial substances; holding
solutions; inflorescence stem elongation.

INTRODUCTION

Among the first appearances in the
spring is Hyacinthus orientalis, a flower
highly appreciated both for its multitude
of colours and for its strong perfume. It
is used in flowerbeds in cities,
decorative vases and bouquets (Draghia,
2011). Although highly valued in
bouquets, their short lifespan limits their
use. Wilting is noticeable in 3-5 days.
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Rapid elongation of the stem leads to
bending of the inflorescence, causing it
to require additional support.

The vase life of hyacinths can be
prolonged if the flowers are harvested
with a small part of the bulb,
approximately 1 cm. Afterwards, until
they are delivered to the flower shops,
they can be stored without water at 0—
2°C for 7-14 days. Long periods of
storage can cause the flowers to lose
their fragrance and shorten their vase life
to 3-5 days in the final consumer living
space (Amariutei, 2017). Improper
storage leads to faster consumption of
nutrients from the plant, and they lose
their decorative value in a much shorter
time. Preservative solutions are widely
used to extend the flower life. The
current research on the effect of different
preservation solutions on the vase life of
hyacinths is very limited, but there is
some research on the  general
preservation of cut flowers.

The flowers should be hydrated by
holding the stems for 12-24 hours in
warm water (38—40°C), so that when
they are removed from storage, the
flower buds are stimulated with sucrose
solutions (2-5%), and antimicrobial
substances, organic acids, ethylene
inhibitors,  growth  regulators  or
inhibitors are used (Cantor, 2015).

Carbohydrates represent the
external food source of cut flowers.
During vase life, they are used in the
breathing process, the opening of flower
buds and maintaining the quality of the
flowers for as long as possible (Chuang
and Chang, 2013). Among
carbohydrates, sucrose is the most
commonly used in the preparation of
holding solutions. Its use in appropriate
concentrations positively influences the
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absorption of the plant and implicitly the
turgidity of the flowers. High
concentrations of sugars can have a
negative influence on petals, especially
the leaves on flower stalks. However,
the wuse of solutions with low
concentrations of sugars will not have
the desired effect (Yatendra et al., 2020).

Pathogenic microorganisms develop
in the holding solutions, which may lead
to a faster decline in the plants by
blocking the conducting vessels (Van
Doorn and De Witte, 1997). It is
common practice to add antimicrobial
substances, such as silver nitrate, silver
thiosulphate and quinoline salts, to slow
down/stop the development of fungi and
bacteria, but these are more difficult for
the final consumers to obtain. It is also
recommended to use acids that lower the
pH (up to 4) of the solution (de la Riva
et al., 2009) or compounds with chlorine
(Van Doorn and Perik, 1990). The use of
chlorine compounds in the holding
solution can also have unwanted effects,
such as the yellowing of petals on flower
stalks (Knee, 2000).

Tavakkoli et al. (2010) observed
the negative influence of the increased
concentration of sodium and chlorine
ions in a soil solution in a study with
Faba beans, which manifested as a lower
chlorophyll content in leaves and
chlorosis. Other negative influences
have been observed by Ramoliya et al.
(2004), such as changes in delayed
flowering, accelerated ageing and an
earlier loss of the plant’s ornamental
value.

The purpose of this study was to
investigate the response of Hyacinthus
orientalis in vases to different holding
solutions prepared with commercial
products, widely available to customers,
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following the recipes found on the
internet and wider media, to check the
effectiveness of such solutions and to
provide scientific backup to this
anecdotal knowledge. This study
followed the development of the Delft
Blue hyacinth inflorescence, as well as
the elongation, weight, freshness and
degree of bending.

MATERIALS AND METHODS

The experiment was carried out in
the agrochemistry laboratory of the Iasi
University of Life Sciences on April
2022. Delft Blue hyacinth inflorescences
were purchased from a wholesale flower
store. The flowering stage of the shoots
on the first day of the experiment was
about 70% open buds. The inflorescence
stems were harvested with a small part
of the bulb (about 1.5 cm) that was
attached to the inflorescence during the
study. The cut was refreshed by
removing 0.5 cm from the bulb portion
with a cutter for better water absorption,
and they were left in distilled water for
12 hours at 18°C. Afterwards, the
flowers with the tip of the bulb and 4
leaves were weighed, measured and
placed individually in 350 mL
Erlenmeyer flasks, to which 200 mL of
holding solution was added.

The holding solution was replaced
every two days during the experiment.
The room temperature where the
experiment was conducted varied
between 21 and 22°C, with an air
humidity of 45-47%. In the experiment,
four variants of holding solutions were
studied, all of which were prepared with
tap water: T1 - 2% sucrose - pH =7, T2
2% sucrose + 0.025% sodium

213

hypochlorite - pH = 7, T3 - 2% sucrose
+ 0.5% acetic acid (vinegar 9°) - pH =
4.5, and T4 - 2% sucrose + 0.01%
ascorbic acid - pH =4.3

The inflorescence shoots were
measured using a measuring line glued
to the worktable. The weight of the
flowers selected for the experiment was
recorded with an electronic balance. The
chlorophyll content was also determined
with the help of a chlorophyll metre
(CCM-200 plus from Opti-Science),
with the readings being made in the
upper base of the leaf without a portion
of 1 cm from the tip to avoid errors
because the tip showed discoloured
areas. The measurements were made
during the same period of the day,
starting at 11 o'clock.

The degree of stem bending was
not measured directly but was assessed
visually based on the comparison of the
stems’ inclination to their vertical
position. The degree of bending was
categorised as follows: slight inclination:
approximately 45 degrees; medium
inclination: approximately 90 degrees;
strong inclination: an angle greater than
90 degrees.

The experiment ended on day 5,
when most of the flowers started to show
signs of senescence, which manifested
as translucent discolouration of the basal
flower margins that had been observed
visually. This phenomenon was referred
to as wilting.

Each experimental variant was
replicated 5 times with a single
inflorescence shoot per replication. Data
were analysed by one-way analysis of
variance (ANOVA) using SPSS
software. Means were grouped using the
Duncan test at a significance level a =
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0.05, comparing the average differences
between treatments for each day.

RESULTS AND DISCUSSION

On the first day, all experimental
variants recorded weight increases,
except for T1, which slightly decreased,
with a maximum of 70.5 g for T4. The
increase in weight was correlated with
the opening of the buds and the
decorative quality of the flower. The
inflorescence shoot weight decreased
gradually from the second day until the
end of the experiment. A slower
decrease in weight was registered for the
2% sucrose + 0.5% acetic acid solution
(T3) compared to the other holding
solutions (Table I).

Similar results were also recorded
by Zeljkovi¢ et al. (2021), who observed
that the lowest average value of fresh
weight in cut flowers was found with a
2% sucrose solution.

Duncan's test determined which
treatment means were significantly
different from each other within the
subsets created (T1 — subset a, T2 and
T3 — subset b, T4 — subset ¢) for the first
three days (7able 1). As shown in
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Figure 1, a negative correlation was
observed between the holding solution
and the weight loss of the flowers during
the study (p < 0.05).

In the first three days, there was an
increase in the length of the floral stem
for all treatments. The increase in the
length of the floral stem showed
significant differences for the T4 holding
solution, with a maximum of 0.8 cm. On
day 4, only T1 with 2% sucrose
registered a slight decrease (0.2 cm) due
to the total opening of the buds and the
twisting of the petals outward in the
flowers at the top of the inflorescence.
On the last day of the study, all
treatments of holding solutions resulted
in a decrease in inflorescence stem
length, which was attributed to the loss
of turgidity, as the plants exhibited signs
of wilting (Table 2).

A positive correlation between the
holding solution and stem elongation
was statistically proven for T4 (2%
sucrose + 0.01% ascorbic acid, p <
0.05). However, statistical significance
could not be assured for all other holding
solution treatments (Figure 2).

i y=-4.766x+12.81
r=0.9726
y =-2.9352x+7.0784
r=0.9952
y =-4.542x+9.9188
1 =0.9731
Y =-2.6576x+1.2312
r'=0.9873
-
®
o
day 4 day 5

Figure 1 — Correlation between holding solutions and fresh weight
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Figure 2 — Correlation between holding solutions and stem elongation

The chlorophyll content in the
leaves decreased even from the first day
until the third day, when the trend was
constant for all four holding solutions.
Significant differences appeared
between the holding solutions with the
highest chlorophyll concentrations for
T2 and T3 on the first day of the
experiment. On the second day, a sudden
drop in chlorophyll concentration was
recorded in the inflorescences from the
T2 holding solution from 19.73 to 12.68
umol m™ 2, Its degradation was faster in
solutions with sucrose (T1) and sugar
with chlorine (T2) compared to the
variants with sucrose and vinegar (T3)
and sucrose and ascorbic acid (T4)
(Table 3, Figure 3). There was a
significant negative correlation between
holding solutions and chlorophyll
content decrease, for all holding
solutions (p < 0.05, Figure 3).

The vase life of the flowers was
between 5 and 6 days. The flowers in the
solution with 2% sucrose (T1) showed
signs of wilting after day 5, and on day
6, they showed an advanced degree of
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wilting. The flowers from the other
holding solutions with antimicrobial
substances showed signs of wilting on
day 6 and severe wilting on day 7
(Table 4). Regarding the degree of
bending, starting with day 3, T1 showed
a slight inclination of the inflorescence,
T2 and T4 showed strong bending, and
T3 showed medium bending. These
degrees of inclination can be correlated
with the elongation of the inflorescence
(Figure 4).

The addition of carbohydrates to
the holding solution of cut flowers
positively influenced the opening of the
flower buds and extended their vase life.
In addition to sucrose, substances with
an antimicrobial effect, either by the
nature of their composition or by
reducing the pH of the holding solution,
were added.

Adding chlorine to the solution is
recommended for plants that require
chlorine ions; however, chlorine vapour
has negative effects on health, as well as
phytotoxic effects on plants (Knee,
2000).
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Figure 3 — Correlation between holding solutions and chlorophyll content decreases

Figure 4 — Bending degree on the third day

In addition, using products with
chlorine had a limited effect on reducing
microorganisms on the surface (Sapers,
2001) compared to other substances
(Kitis, 2004). There is no information on
the use of acetic acid in holding
solutions for hyacinth. Its use in this
study showed significant differences in
chlorophyll content compared with other
treatments, next to ascorbic acid with
sucrose. The decrease in chlorophyll
content occurred due to its degradation
by mineral translocation but also due to
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the presence of chlorine ions, according
to the studies carried out by Tavakkoli et

al. (2010).

Chlorophyll degradation occurs
more slowly because of decreased
respiration  and  increased  water

absorption from cut flowers (Balouchi et
al., 2012). This condition is critical due
to the retention effect of the antioxidants
in retinol solutions, which prevents
water blockage (Banaee et al., 2013) and
lengthens the blooming period of the
flower. Even though sucrose is a
carbohydrate source, Lee and Kim
(2018) found that adding sucrose to the
holding solution accelerated the onset of
leaf chlorosis in cut roses and reduced
the vase life of flowers in comparison to
tap water or distilled water. The decrease
in chlorophyll for T4 is not in line with
the findings of Ghadimian and Danaee
(2015), who studied roses and found that
holding solutions with ascorbic acid
increased the chlorophyll content of cut
flowers during vase life. The presence of
ascorbic acid in the holding solution at
higher concentrations (200-300 ppm)
had a positive effect on the chlorophyll
concentration in the leaves, while the



The influence of the usual holding solutions on Hyacinthus orientalis cut flower vase life

lower doses (100 ppm) better preserved
the freshness of the petals (Budiarto,
2019). Stem length and stem thickness
increases were observed and were
directly proportional to the concentration
of'ascorbic acid applied (600—1200 ppm).

CONCLUSIONS

The solution containing 2% sucrose
exhibited a slight decrease in weight and
weak elongation, which positively
affected the degree of bending. The vase
life of the flowers in this solution was
only 5 days, compared to the other
solutions that lasted 6 days. Flowers
from the other holding solutions
displayed specific behaviours unique to
each solution.

The addition of acids and chlorine
extended the lives of the flowers
compared to the use of sucrose solution.
Among these, the solution containing
sucrose and vinegar stood out, showing a
slight inclination of inflorescence and a
vase life of 6 days.

The slower decrease in chlorophyll
content contributed to the prolonged
freshness of the flowers, and the best
results were observed for the flowers in
the solution containing sucrose and
ascorbic acid. The doses of sucrose and
vitamin C could likely be corrected
through further experiments, considering
that each flowering species reacts
specifically to the content of the holding
solution. The elongation occurred due to
both the blooming of the buds and the
elongation of the stem, which will be
investigated in another study, and the
effect of the holding solution on the
intensity of the colour will be examined.
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