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ABSTRACT

The cut flower industry is continuously progressing due to their increasing demand at national and international levels. New flowers
like sunflower (Helianthus annuus L) and many others are added to this category to make this industry more profitable. Due to
nutritional and aesthetic value, sunflower has attained great consideration for floriculture dietary needs. However, their vase life is
short. The vase life of sunflowers varies between 4-13 days, depending on the cultivar. Vase life problems refer to the challenges and
limitations associated with maintaining the freshness and longevity of cut flowers in a vase or floral arrangement. The current study
was carried out to enhance the vase life of cut sunflowers by using various vase life-improving solutions. In this study, we investigated
the effect of different vase solutions on cut sunflowers. The flowers were treated with six different solutions: silver nitrate (17%),
Disprin (2 mM Aspirin), rosewater (8%), Sprite (50%), chitosan (2.5%), and distilled water as a controlled treatment. The vase life
of the sunflowers was measured, and the results showed that the flowers treated with the Sprite (50%) had taken the highest number
of days for petal dropping (7.4 days), flower wilting (9 days), petal wilting (6.8 days). The highest relative water uptake (162.8 mL)
by flowers was also observed in the Sprite. The highest number of days taken for petal discolouration (7.8 days), stem bending (8
days) and leaf wilting (8.8 days) was observed in distilled water. Whereas, the highest number of days for stem discolouration (8
days) was observed in rosewater. In conclusion, Sprite shows the best results, and then distilled water compared to other treatments.
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INTRODUCTION

Cut flowers are valuable horticultural commodities. Production
of high-quality cut flowers on a sustainable basis and prolonging
their vase life are crucial and pragmatic for producing items that
meet market standards. Most of the studies were conducted on
the vase-life of cut flowers (da Costa et al.,, 2021). In the floral
industry, cut sunflowers (Helianthus annuus L.) have grown in
economic significance (Sharif etal., 2019). Their vase life is less.
Depending on the cultivar, sunflowers may have a vase life of 4-
13 days. After harvest, scape bending, abscission, and withering
of the ray flowers occur (Faust et al.,, 2021). According to Avilala
et al. (2021), merchants in both domestic and foreign markets
favour cut flowers with a longer vase life since it is regarded as
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a crucial quality attribute in flower production. The strong,
ridged architecture and many coarse hairs on sunflower stems
make it simple for germs to adhere to the stem and then spread
to the vase solution. Therefore, because bacteria obstruct the
xylem in the stem, cut sunflowers might be considered
vulnerable to water stress (Kilig et al.,, 2020).

The lifespan of a flower vase has an impact on the economy.
Short vase life can be caused by several things, including
ethylene production during the climacteric stage (Ha et al,
2019) and/or bacterial and degradation product-induced
occlusion of stem xylem arteries (Li et al, 2017). Because they
compress DNA molecules, weaken the cytoplasmic membrane,
and loosen cell walls, silver ions (Ag*) efficiently destroy
microorganisms (Carrillo-Lopez et al, 2016). Synthetic
germicides like silver acetate (AgC:Hs302) or silver nitrate
(AgNOs3) are used in commercially available floral preservatives
to limit microbial development or aqueous microflora (Rahman
et al. 2018). One of the most often utilized silver salts in floral
preservatives is silver nitrate, employed as an ethylene binding
inhibitor and anti-microbial in commercial products (Manzoor
etal, 2021).

Given that chitosan and its derivatives have fungicidal
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properties and induce defense mechanisms in plant tissues, it
has been suggested that using them can extend the postharvest
life of several horticultural commodities (Katiyar et al,, 2015). A
biopolymer called chitosan is created when chitin is
deacetylated (Philibert etal., 2017). According to Hong-juan and
Huan-qing (2015), covering cut roses with
chitooligosaccharides, a chitosan derivative, increased vase life
by 6.4 days compared to the control treatment. Reducing the pH
in preservative formulations is a major function of organic acids.
Citric acid is typically used to reduce the pH of gladiolus (G.
grandiflorus L.) vase solutions (Uddin et al, 2016). It was
discovered that carnations responded well to a pre-shipment
treatment in which 150 ppm of citric acid was added to the pulse
solution. By adjusting the pH of the cell sap, citric acid boosts the
intensity of petal colour and avoids vascular bundle blockage. It
also improves water balance. Citric acid, used in the holding
solution at a concentration of 0.5-0.7%, encouraged the growth
of flowers and preserved the cut tuberose spikes' quality (Akram
etal, 2021).

The physiological functions of plants are regulated by salicylic
acid (SA), an endogenous growth regulator of phenolic origin.
According to experimental findings, SA participates in signal
modulation of gene expression during Arabidopsis leaf
senescence (Wang et al., 2021). Additionally, SA may decrease
fruit ripening (Sun et al,, 2021), regulate gravitropism (Ke et al.,
2021), and modulate other processes. In addition to inducing
systemic acquired resistance (SAR) in plants, SA is a well-known
naturally occurring signalling molecule that is essential for
initiating and signalling a defense response against a variety of
pathogenic diseases (Saleem et al, 2021). After a localized
infection, some sort of mediator for long-distance
communication is needed to induce SAR. According to a review
of the literature, salicylic acid travels through the phloem from
plant parts that are diseased to those that are not (David et al,,
2019). Using radiolabelled SA or its analogues, these results
were further validated (Azhir etal., 2015).

This study aimed to evaluate the impact of different holding
solutions on the vase life of cut sunflowers.

MATERIALS AND METHODS

Mature sunflowers were harvested from the Cut Flower and
Vegetable Research and Training Cell at The Islamia University
of Bahawalpur. The ornamental sunflower sticks were
approximately 50-55 cm in height, each containing an average of
three leaves. After the harvest, the sticks were immediately
placed in a bucket of tap water and transported to the laboratory
of the Department of Horticultural Sciences. At the laboratory,
all flower sticks received a slant recut and were then placed in
bottles containing treatment solutions. The experiment
comprised six treatments including T silver nitrate (17%), Tz
Aspirin (2 mM salicylic acid), Ts rosewater (8%), T4 Sprite
(50%), Ts 2.5% chitosan, and Ts distilled water as a controlled
treatment and each treatment utilized five flowers. The
parameters studied were the solution pH, fresh weight of
flowers, flower head diameters, flower stem diameter, days for
petal discolouration, days for stem discolouration, days for petal
drop, days for stem bending, days for leaf wilting, days for petal
wilting, days for flower wilting, vase life, relative water uptake,
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and weight loss. Required measurements were recorded daily.
Statistical Analysis

The experiment was conducted under a completely randomized
design (CRD) with five replicates. Recorded data were subjected
to analysis of variance (one-way ANOVA) using the software
Statistix8.1. Means were compared by LSD at p<0.05

RESULTS AND DISCUSSION

The primary cause of flower wilting is the depletion of plant
nutrients and the plant incapacity to absorb water, resulting in a
change in colour and loss of cell turgidity. Flaccid cells cause the
flower to have a drooping appearance. To remedy this, an
efficient bactericide may be added to the pulse solution. This
bactericide will eradicate the buildup of bacteria along the
vascular bundle, which obstructs the water passage to the petal.

Ethylene is a gaseous plant hormone involved in various
physiological processes, including flower senescence. When a
sunflower is cut, it can release ethylene gas as a response to
stress and injury. Ethylene promotes petal senescence by
accelerating the breakdown of cellular components, such as
chlorophyll and proteins, leading to the loss of petal
pigmentation and structural integrity. This can contribute to the
petal drop in cut sunflowers.

Sunflower petals undergo senescence, a natural ageing and
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Figure 1: Days for petal discoloration of cut sunflower
concerning different holding solutions (p<0.05; S.E. +0.3916).
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Figure 2: Days for petal drop of cut sunflower concerning
different holding solutions (p<0.05; S.E. £0.469).
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Figure 3: Days for stem bending of cut sunflower concerning
different holding solutions (p<0.05; S.E. +0.4).

i
o

8.6 8.8
9 I :[
8
6.6
7
5.6 I
6
’ 3.6
3.4 £
. I
3
2
1
0
Silver Nitrate Disprine Rose Water Sprite Chitosan Distilled
Water

Figure 4: Days for leaf wilting of cut sunflower concerning
different holding solutions (p<0.05; S.E. +0.4967).

deterioration of plant tissues. During senescence, the cells in the
petals break down, leading to wilting and eventual death of the
petals. When sunflower stems are cut, air bubbles or embolisms
may form within the xylem vessels, which are responsible for
transporting water and nutrients throughout the plant. These air
bubbles can block water flow, causing discolouration and wilting
of the stem.

Cut flowers require nutrients to maintain their vitality. Suppose
the vase solution lacks essential nutrients, such as
carbohydrates, minerals, or flower food. In that case, the flowers
may not sustain themselves properly, resulting in wilting, petal
dropping, and overall deterioration. If there are any organic
materials, such as leaves or flower debris, in the vase water, they
can break down over time. This decomposition process can
release compounds that raise the pH of the solution.

The experiment was conducted to improve the vase life of cut
sunflowers with six different solutions, including silver nitrate
(17%), rosewater (8%), Sprite (50%), chitosan (2.5%), and
distilled water as a controlled treatment. The results show that
the Sprite solution was the best among other solutions.

Effect of vase solutions on sunflower petal discolouration

The data regarding days for petal discolouration were subjected
to statistical analysis, and the results showed that different
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Figure 5: Days for stem discoloration of cut sunflower
concerning different holding solutions (p<0.05; S.E. +0.7303).
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Figure 6: Days for petal wilting of cut sunflower concerning
different holding solutions (p<0.05; S.E. +0.5416).

holding solutions were significantly different. The cut
sunflowers dipped in distilled water took the longest period (7.8
days) days to petal discolour, followed by Sprite (7.2 days),
Disprin (5.8 days), rosewater (5.4 days), and chitosan (5.2 days).
Meanwhile, the flowers dipped in silver nitrate took the shortest
period (3.8 days) to petal discolour (Fig. 1).

Effect of vase solutions on sunflower petal drop

The data regarding days for petal drop was subjected to
statistical analysis, and the results showed that the holding
solutions were significantly different. The cut sunflowers dipped
in Sprite took the longest period (7.4 days) to petal drop,
followed by distilled water (7 days), Disprin and chitosan (6
days), and rosewater (5.4 days). Whereas, the flowers dipped in
silver nitrate took the shortest period (3.8 days) to petal drop
(Fig. 2).

Effect of vase solutions on sunflower stem bending

The data regarding days for stem bending were subjected to
statistical analysis and the results showed that different holding
solutions were significantly different. The cut sunflowers dipped
in distilled water took the longest period for stem bending (8
days), followed by rosewater (7 days), Sprite (6.8 days), Disprin
(6.2 days), and chitosan (4.8 days). Whereas, the flowers dipped
in silver nitrate took the shortest period (2.4 days) for stem
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bending (Fig. 3).
Effect of vase solutions on sunflower leaf wilting

The data regarding days for leaf wilting were subjected to
statistical analysis, and the results showed that the holding
solutions were significantly different. The cut sunflowers dipped
in distilled water (8.8 days) took the highest days, followed by
rosewater (8.6 days), Sprite (6.6 days), Disprin (5.6 days), and
chitosan (3.6 days). Whereas, the flowers dipped in silver nitrate
(3.4 days) took the lowest days for leaf wilting (Fig. 4).

Effect of vase solutions on sunflower stem discoloration

The data regarding days for stem discolouration were subjected
to statistical analysis, and the results showed that the holding
solutions were significantly different. The cut sunflowers dipped
in rosewater took the highest number of days (8 days), followed
by distilled water (7.8 days), Disprin and chitosan (7 days), and
Sprite (6.6 days). Whereas, the flowers dipped in silver nitrate
(2 days) took the lowest days for stem discoloration (Fig. 5).
Effect of vase solutions on sunflower petal wilting

The data regarding days for flower petal wilting were subjected
to statistical analysis, and the results showed that different
holding solutions were significantly different. The cut
sunflowers dipped in Sprite took the highest number of days (6.8
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Figure 7: Days for flower wilting of cut sunflower concerning
different holding solutions (p<0.05; S.E. +0.5292).
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Figure 8: Relative water uptake by cut sunflower concerning
different holding solutions (p<0.05; S.E. #2.1307).
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days) for petal wilting, followed by distilled water (6 days),
rosewater and Disprin (5.4 days), and chitosan (4.4 days).
Whereas, the flowers dipped in silver nitrate (2.4 days) took the
lowest days for petal wilting (Fig. 6).

Effect of vase solutions on sunflower flower wilting

The data regarding days for flower wilting were subjected to
statistical analysis, and the results showed that the holding
solutions were significantly different. The cut sunflowers dipped
in Sprite lasted the longest (9 days), followed by distilled water
and rosewater (8.4 days), Disprin (8 days), and chitosan (6.6
days). Conversely, the flowers dipped in silver nitrate (3.6 days)
lasted the longest (Fig. 7).

Effect of vase solutions on relative water uptake by
sunflower

The data regarding the relative water uptake by the flowers
were subjected to statistical analysis, and the results showed
that the holding solutions were significantly different. The cut
sunflowers dipped in Sprite (162.8 mL) had the highest solution
uptake, followed by rosewater (141.8 mL), distilled water (133.6
mL), Disprin (109.8 mL), and chitosan (89.8 mL). The flowers
dipped in silver nitrate (60 mL) had the lowest solution uptake

(Fig. 8).
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Figure 9: Weight loss of cut sunflower concerning different
holding solutions (p<0.05; S.E. +1.4306).
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Figure 10: Vase life of cut sunflower concerning different
holding solutions (p<0.05; S.E. £0.5228).



Igbal et al. / ]. Hortic. Sci. Technol. 4(4): 122-127 (2021)

Effect of vase solutions on weight loss of sunflowers

The data regarding flower weight loss were subjected to
statistical analysis, and the results showed that different holding
solutions had significantly different results. The cut sunflowers
dipped in silver nitrate (21.8 g) had the highest weight loss,
followed by chitosan (21 g), Sprite (19.4 g), rosewater (18.2 g),
and Disprin (14.8 g). Conversely, the flowers dipped in distilled
water (7.6) had the lowest weight loss (Fig. 9).

Effect of vase solutions on vase life of sunflowers

The data regarding the vase life of flowers were subjected to
statistical analysis and the results showed that different holding
solutions were significantly different. The cut sunflowers dipped
in Sprite (8 days) had the highest vase life, followed by distilled
water and rosewater (7.4 days), Disprin (7 days), and chitosan
(5.6 days). Whereas, the flowers dipped in silver nitrate had the
lowest vase life (2.8 days) (Fig. 10).

CONCLUSION

The experiment was conducted to enhance the vase life of cut
sunflowers with six different solutions, including silver nitrate
(17%), Disprin (2 mM), rosewater (8%), Sprite (50%), chitosan
(2.5%), and distilled water as a controlled treatment. The results
show that the Sprite solution was the best among other
solutions.
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