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ABSTRACT: This experiment was carried out during two successive seasons
of (2020-2021) on Sunflower Helianthus annuus cut flowers at Antoniades
Research Branch, Ornamental Plants and Landscape Gardening Res. Dept.,
Hort. Res. Inst., ARC, Alexandria, Egypt. To study the effect of some
preservative solutions on vase life of Helianthus annuus. Completely
randomized designed (CRD) experiment with three replicates for each
treatments were conducted as follow: control (distilled water), Silver
thiosulphate (STS) ( 0.06 and 0.08 mM +Sucrose 3%), Nano-silver thiosulphate
(NST) at (5 and 7.5 mg/l +Sucrose 3%), 8-hydroxyquinoline sulphate (8-HQS)
at (200 mg/l +Sucrose 2%), Mint oil at (50 and 75 mg/l +Sucrose 3%) and
Thyme oil at (50 and 75 mg/l +Sucrose 3%). In both seasons, results showed
that all seasons treatments increased fresh weight, water uptake, vase life, flower
diameter, and chemical characters such as Chlorophyll a, chlorophyll b, total
chlorophyll, carotene pigments, carbohydrates, total sugars, and reducing sugars
when compared to control. However, NST at (7.5) mg/l, STS at 0.08 mM, thyme
oil 75 mg/l and mint oil 75 mg/l were more successful than other treatments in
improving quality parameters.
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INTRODUCTION

Among horticultural exports, cut flowers
are one of the most important sources of national
wealth. Commercial floriculture has long been
recognized as an economic industry that generates
jobs and significant foreign exchange in a variety
of places across the world. Egypt, with its
favorable environmental circumstances, might be a
good source of cut flowers for both domestic and
international markets. There are a variety of
decorative cultivars of the frequently farmed
sunflower (Helianthus annuus L.). Cut flowers,
potted plants, and gardens are all popular uses for
ornamental sunflowers (Kaya et al., 2012). As a
result, the ornamental sunflower's breeding is
dependent on its application. Breeding for
acceptable plant architecture and morphology,
floral performances, blossom length, and other
features is a common feature of all ornamental
sunflowers (Atlagi et al., 2005). The annual
cultivated sunflower is Helianthus annuus L. The
Helianthus genus had 67 species. Helianthus is
derived from the Greek words "helios" and
"anthos,” which mean "sun" and "“flower,"
respectively. The annual sunflower is a member of
the Asteraceae family, which is the biggest
flowering plant family (Parmeshwar, 2010). As a
result of breeding operations for the cut flower
industry, new varieties of attractive sunflowers
have been developed. Because of its unusual shape
and many hues of flowers, these cultivars have
made the sunflower a well-known commodity in
flower arrangements, adding energy and activity to

the environment. There is minimal research on
postharvest technologies for this species when
grown for decorative purposes because it is a new
product in the floriculture  marketplace
(Nascimento et al., 2019). Sunflower (Helianthus
annuus L.) is a relatively new crop among world
field crops, and it is unique in that it has a wide
range of applications. It's been used as an oilseed
crop, confection, and bird seed, and more recently
as an ornamental plant for home gardens and cut
flowers in a variety of colours (Schoellhorn et al.,
2003). The decorative sunflower (Helianthus
annuus L.) has marketing value as a cut flower and
ornamental plant due to the beauty of its
inflorescence, which comes in a variety of shapes
and colours that correspond to a wide range of
customer tastes (Baldotto and Baldotto 2015).
Sunflower crops have a short growing cycle and
hence provide a quick return on investment. It also
has a high level of propagation, control, and
photosynthetic efficiency. Sunflower is one of the
most widely grown crops, adapting well to a
variety of settings (Da Silva et al., 2018).

For improving the longevity of cut flowers, several
solutions were used as pulsating or preservative
solutions. Those chemicals are very expensive and
the most dangerous preservative for humans,
causing irritation to the skin, eyes, and respiratory
tract. Using natural items as safe materials in vase
solutions did not receive much attention
(Mohamed, 2015). For large-scale applications, an
appropriate approach for vase life extension that
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uses easy-to-use, natural, safe, and economical
ingredients is always critical (Soleimany-Fard et
al., 2013). Essential oils (EOs) are natural products
derived from plant materials that can be utilized as
natural additions to a variety of crops because to
their antibacterial, antifungal, antioxidant, and
anticarcinogenic  qualities  (Teissedre  and
Waterhouse, 2000).

Silver nanoparticles are one of the most studied
nanomaterials, with unique optical, catalytic,
sensing, and antibacterial capabilities that have
captivated scientists (Wu et al., 2012). Among the
nanoparticles, silver nanoparticles are particularly
appealing because of their antibacterial
sterilization properties (Solgi, 2014). Nanometer-
sized silver (Ag+) particles (NS) are thought to
suppress bacteria and other microorganisms more
effectively than Ag in various oxidation states, Ag,
Ag+, Ag2+, Ag3+, because of their high surface
area to volume ratio (Furno et al., 2004).

This research examined the effects of several
materials as preservative solutions that are both
effective and safe for humans and the environment
silver thiosulphate (STS), Nano-silver thiosulphate
(NST), 8-hydroxyquinoline sulphate (8-HQS),
Mint oil, and Thyme oil). The goal of this study
was to use essential oils and certain treatments to
enhance the vase life of sunflowers, And also, to
determine the most effective concentration among
the components used in the production of the
highest quality cut flowers with the longest vase
life.

MATERIALS AND METHODS
The present study was conducted at Antoniades
Research Branch, Ornamental Plants and
Landscape Gardening Res. Dept., Hort. Res. Inst.,
ARC, Alexandria, Egypt during the two successive
seasons of 2020 and 2021 in June.

Preparation of cut flowers

Cut flowers Helianthus annuus L. -cultivar
"Sunbright Supreme" gotten from a well-known
commercial nursery arly in the morning, at a
consistent length and weight was then wrapped in
a polyethylene sheet and swiftly transported to the
laboratory, where it was kept at ambient
temperature with normal relative humidity and lit
by a white fluorescent lamp. All stems were cut
back even to 40 cm and the leaves of the lower
third part of stems were removed in order to avoid
contamination in solutions of postharvest
treatments as recommended by (Khimani et al.,
2005). For 24 hours, clipped flowers were placed
in plastic containers with pulsating liquids
containing various chemicals.

Compounds used in the experiments
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e Control (distilled water) control cut flowers
were pulsed in 1Liter tap water at the same time
of the other treatments.

o Silver thiosulphate (STS) at 0.06 and 0.08 mM
+ 3% sucrose.

e Nano-silver thiosulphate (NST) at 5 and 7.5
mg/l.

e 8-hydroxyquinoline sulphate (8-HQS) at 200
mg/l + 2% sucrose.

e Mint oil at 50 and 75 mg/l + 3% sucrose.

e Thyme oil at 50 and 75 mg/l + 3% sucrose.

Pulsing solutions

For 24 hours, the flowers were pre-treated with
pulsing solutions made from different treatments
of Silver thiosulphate (STS) (0.06 and 0.08 mM +
3% sucrose), Nano-silver thiosulphate (NST) at (5
and 7.5 mg/l + 3% sucrose), 8 hydroxyquinoline
sulphate (8-HQS) at (200 mg/l + 2% sucrose), Mint
oil at (50 and 75 mg/l + 3% sucrose), and Thyme
oil at (50 and 75 mg/l + 3% sucrose).

Holding solutions

The flowers were moved to VVases which contained
300 ml of distilled water to calculate the vase life
and the tested parameters. Every three days, the
water in the vases was replenished, and roughly 1
cm of the stems were clipped. Vases were exposed
every day at night to light from a white fluorescent
lamp for 12 hours and during the day were exposed
to daylight. The room temperature was (33°+1 °C)
for first experiment, while for the second (25°+1
°C), relative humidity (R.H.) was about (60- 70%).

Experimental layout

The treatments were arranged in a Completely
randomized designed (CRD) experiment with three
replicates for each treatment each replicate
consisted of one glass bottle (vase) in which (3 cut
sunflowers) were placed. Then each treatment was
represented by 9 cut flowers/ treatment.

The collected data:

Sunflowers vase life (days):

The number of days on the vase until the petals wilt
and the stem collapses was regarded as the end of
the vase life of sunflowers. (Clark et al., 2010).
Total fresh weight (g):

The average fresh weight of fresh stems carrying
leaves and the flowers was calculated (Barakat,
2013).

Water uptake (g):

The volume of water uptake was calculated by
subtracting the volume of water evaporated from a
control bottle without cut flowers and the amount
of water decreased in bottles containing flowers
(Zamani et al., 2011).

Total dry weight (g):

At the fading stage the cut flowers were oven dried
at 75 °C for 48 hours.
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Flower diameter

The flower diameter was measured in centimeter at
the full opening stage. The average was calculated
and recorded.

Chemical analysis:

Chlorophyll (chlorophyll a, b and total) (mg/ g
fresh weight) were determined in fresh leaves of
sun flower, chlorophyll was determined according
(Dawood, 1993). and Carotenoids content in
Flowers (mg/100g FW) were determined
calorimetrically in 5 g of the fresh petals according
to the method described by (Alan, 1994). and
reducing sugars content (mg g-1 dry weight)
according to Miller (1959) at the end of the vase
life of the control. Total sugar content in flowers
(%) was calculated in dry flowers. Sugar were
extracted from five grams of flowers and the total
sugars were determined colorimetrically using
phenol and sulphuric acid according to (Malik and
Singh, 1980). Reducing sugar (%) was determined
by Nelson arsenate — molybdate colorimetric
method (Dubois et al., 1956).

Statistical analysis

Data collected from the current research were
statistically analyzed and comparison between
means was done according to Duncan Multiple
Range Test at probability level 05.0 (Little and
Hills, 1978)

RESULTS
A)Physical characters
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1-1 Total fresh weight

The effect of some chemicals and essential oil
extracts on total fresh weight (g) of sunflower
(Helianthus annuus L.) cut flowers are presented
in Table (1). Results, generally, showed that all
used treatments significantly increased the total
fresh weight compared to control from initial time,
5 days, 8 days, 12 days and after 15 days. Results
showed that concentrations of nano-silver
thiosulphate at 7.5 mg/l applied on total fresh
weight (g) recorded the maximum values of total
fresh weight after 15 days (48.77 and 51.77 g),
followed by STS 0.08 mM (47.55 and 50.55 g),
thyme oil at 75mg/l (45.89 and 48.56 g), STS at
0.06 mM (45.29 and 48.29 g), 8 HQS (45.08 and
48.03 g) and nano-silver thiosulphate at 5 mg/I
(44.14 and 47.14 ), during both seasons,
respectively, as compared with the control
treatment which recorded the minimum values of
total fresh weight (42.43 and 45.43 g).

1-2 Total dry weight

Results in table (1) showed that all preservative
solution had significant effect on total dry weight
in the two experiments (2020-2021). Nano-silver
thiosulphate at 7.5 mg/l (16.25-16.06) and STS
0.08 mM (15.83- 15.56) resulted in the greatest
total dry weight for the first and second
experiments, respectively. The lowest total dry
weight was obtained by control (14.16-13.12g) for
the first and second experiments, respectively
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Table (1): Effect of some preservative solutions on total fresh and dry weight (g) of Helianthus annuus cut flowers in the two seasons of

(2020-2021).

Treatments Total Fresh weight (g) Total Fresh weight Total Fresh weight Total Fresh weight Total Fresh weight Total Dry weight
(initial time) (9) (5) days (9) (8) days (9) (12) days (9) (15) days (9)

2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021
Control 51.18¢ 61.79 ¢ 75.701i 83.17¢ 71.25i 81.80i 51.93¢g 67.18 i 42.43 i 45.43 i 1416 h 13.12d
STS 0.06 mM + 51.34c 63.18 e 78.12 g 85.43d 74.48 d 83.54 f 54.83d 69.37 f 45.29d 48.29d 15.08d 15.46b
3% sucrose
STS 0.08mM +3% 51.84a 63.92 a 81.29b 86.28 b 76.88 b 85.73b 57.23b 71.43b 4755b 50.55 b 15.83b 15.56a
sucrose
NST 5 mg/l +3% 51.35¢ 63.33d 80.61c 85.78 ¢ 73.82¢ 83.65¢e 54.81d 69.38 f 4414 f 47.14 f 14.71e 15.55b
sucrose
NST 7.5 mg/l +3% 51.85a 63.74 b 83.12a 86.78 a 77.66 a 86.44 a 57.35a 7157 a 48.77 a 51.77 a 16.25a 16.06a
sucrose
8-HQS 200 mg/I 51.54 b 63.41d 79.52 e 85.76 ¢ 73.24f 84.28 d 56.14 ¢ 69.55 d 45.08 e 48.03 e 15.056d 15.47b
+2% sucrose
M 50 mg/l +3% 51.26 d 63.04 f 77.08 h 85.17 f 7451 d 82.83h 56.19 ¢ 68.53 h 43.86 g 46.86 g 1461f 1545b
sucrose
M 75 mg/l +3% 51.55b 63.62 c 78.57 f 85.35¢ 72.33 h 82.92 g 53.93 f 69.47 e 43.24 h 46.24 h 14419 14.74c
sucrose
T 50 mg/l +3% 51.37¢c 63.16 e 78.53 f 85.18 f 73.14 ¢ 83.48 f 56.14 c 69.28 ¢ 43.81¢g 46.81¢ 1461f 15.25b
sucrose
T 75 mg/l +3% 51.54Db 63.60 c 79.94d 86.28 b 76.18 ¢ 85.64 ¢ 54.17 e 69.75¢ 45.89 ¢ 48.56 ¢ 15.28¢c 15.28b
sucrose
L.S.D.(0.05) 0.0754 0.0863 0.0654 0.0663 0.0741 0.0744 0.0616 0.0683 0.0901 0.0903 0.0616  0.2852

STS: Silver thiosulphate, NST: Nano-silver thiosulphate, 8-HQS: 8-hydroxyquinoline sulphate, M: Mint oil, T: Thyme oil and L.S.D: least significant difference at 0.05 level

of probability
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1-3 Water uptake (g)

Data concerning the effect of some preservative
solutions on water uptake of Helianthus annuus
sun flower cut flowers in the first and second
experiment in June (2020-2021), are listed in Table
(2). Data in general showed that all treatments
increased water uptake compared with control. In
addition, after 15 days of nano sliver thiosulphate
application at 7.5 mg/l, STS at 0.08mM and thyme
oil at (75mg/l) were more effective on increasing
water uptake than other treatments.

1-4 Vase life (days)

The effect of some preservative solutions on vase
life of Helianthus annuus in the first and second
experiments, data show in Table (2) all the cut
sunflowers had a significant difference in their
coordinating age compared to the control. The
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flowering life is 16.30-16.64 days for the flowers
treated with nano-silver thiosulphate concentration
of 7.5 mg/l. While it reached the lowest at 8.96-
9.06 days at the flowering age of flowers that
hadn't been treated (control).

1-5 Flower diameter (cm)

Data presented in Table (3) showed that all
treatments with different concentrations promoted
flower diameter of Helianthus annuus sunflower.
Treatment of 7.5 mg/l nano-silver thiosulphate
gave the biggest sunflowers diameter at 5" day
(10.55 and 11.17 cm), followed by 75 mg/l thyme
oil (9.45 and 10.37 cm) and 8-hydroxyquinoline at
200 mg/l (9.16 and 10.14 cm), respectively, as
compared with the other treatments under study
and control.
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Table (2): Effect of some preservative solutions on Water uptake (g) and vase life (days) of Helianthus annuus cut flowers in the two seasons of
(2020-2021).

Treatments Water uptake (g) Water uptake (g) Water uptake (g) Water uptake (g) Water uptake (g) Vase life (days)
(2) days (5) days (8) days (12) days (15) days
2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021
Control 25.06h 28.09g 52.05j 56.57e  40.23] 48.64e  2578f 38.12e 1551h 14.65 ¢ 8.96¢ 9.06¢e

STS 0.06 mM + 26.26e 30.19e 6441f 58.03cd 4352e 51.09cd 28.06c 38.61d 16.48 f 15.08 ¢ 11.83d 11.76 d
3% sucrose

STS 0.08 mM + 26.85b 31.17b 68.73b 63.06 a 46.61 a 53.49 a 30.57a 4344a 19.32b 18.64 a 15.73 a 15.43 b
3% sucrose

NST 5 mg/l + 26.43d 30.49d 63.08i 58.07cd 41.61i 51.27¢c 26.64e 38.82cd 19.08c 16.28 b 13.30bc  13.63c
3% sucrose

NST 7.5 mg/l + 27.21a 3152a 69.26a 63.02a 46.43b 53.51a 30.06a 4358a 19.89a 18.69a 16.30a 16.46 a
3% sucrose

8-HQS 200 mg/I 26.45d 3064c 64.12g 58.02cd 43.45f 51.41c 28.03c¢ 38.61d 16.82e¢ 16.40b 13.86bc  13.93c
+ 2% sucrose

M 50 mg/l + 3% 25929 30.19e 64.63¢ 57.43d 42.06 h 50.74d 26.50e 38.74d 16.04¢g 16.17 b 10.86 d 11.73d

Is\bljc;gsrig/l +3%  26.76¢c 30.07f 67.05c 58.30c 455¢c 52.38b 29.27b 40.14b 16.80e 16.18 b 14.16 b 14.06 ¢
'Srugz)orsﬁgll + 3% 26.08f 30.06f 63.37h 57.82cd 4260g 51.11cd 27.62d 39.09c 18.25d 16.07b 11.86d 11.63d
'SrugrSOrS:r?g/I + 3% 26.22e 31.08b 65.09d 6045b 43.75d 53.41a 29.17b 4327a 19.26b 18.52 a 12.96 ¢ 13.73 ¢
SLu.gr.(l))S.iO.OS) 0.0470  0.0944  0.0439 0.6495 0.0529 0.4638 0.3207  0.3151 0.0674 0.9169 0.9644 0.8706

STS: Silver thiosulphate, NST: Nano-silver thiosulphate, 8-HQS: 8-hydroxyquinoline sulphate, M: Mint oil, T: Thyme oil and L.S.D: least significant difference at
0.05 level of probability
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Table (3): Effect of some preservative solutions on Flower diameter (cm) of Helianthus annuus cut flowers in the two seasons (2020-2021)

Flower diameter (cm)

Treatments 5 days 8 days 12 days 15 days
2020 2021 2020 2021 2020 2021 2020 2021 2020 2021

Control 7.02¢ 6.74 i 7.09b 6.84 ] 575] 542 i 417 h 4.07 j 294 2.84 ]

STS 0.06 mM + 7.94 cdef 7.46 h 8.46 ab 8.47¢ 6.90¢g 6.97 g 512 ¢ 5.16 h 3.66¢9 3.74h

3% sucrose

STS 0.08 mM + 9.48 ab 9.93b 7.15b 9.47d 8.47b 8.89b 6.84b 7.17b 5.27¢ 5.67¢c

3% sucrose

NST 5 mg/l + 8.05 cde 7.65¢ 8.47 ab 8.37h 529 f 731f 5.74d 5.76 f 447 f 475 f

3% sucrose

NST 7.5 mg/l + 9.95a 10.87 a 10.55a 11.17a 8.85a 9.65a 7.16a 7.55a 5.66 a 6.15a

3% sucrose

8-HQS 200 mg/I 8.57 bcd 9.38¢C 9.16 ab 10.14 c 7.78d 8.66 C 6.27 C 6.76 C 474 ¢ 5.56d

+ 2% sucrose

M 50 mg/l + 3% 6.96 fg 6.47 j 7.43 ab 7.46 i 5.99i 6.05h 4379 465 i 3.03i 3.171i

sucrose

M 75 mg/l + 3% 7.65 def 8.75f 9.13 ab 8.95f 7.64 ¢ 7.57 e 6.25¢C 6.07 e 495d 481e

sucrose

T 50 mg/l + 3% 7.54 efg 8.88 ¢ 8.03 ab 9.14 ¢ 6.53 h 7.57 e 483f 5.66¢g 3.28 h 415¢

sucrose

T 75 mg/l + 3% 8.93 hc 8.97d 9.45 ab 10.37b 7.86¢C 8.17d 6.24 c 6.48 d 5.45b 594 b

sucrose

L.S.D.(0.05) 0.9349 0.0798 0.7981 0.0523 0.0342 0.1770 0.0377 0.0304 0.0506 0.0340

STS: Silver thiosulphate, NST: Nano-silver thiosulphate, 8-HQS: 8-hydroxyquinoline sulphate, M: Mint oil, T: Thyme oil and L.S.D: least significant difference at 0.05

level of probability
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A) Chemical characters

Results of Table (4) showed that all types of
treatments, exhibited, highly significant effects on
the studied Chlorophyll a 1.24-1.27, Chlorophyll b
1.14-1.06 and total chlorophyll 2.39-2.33. Nano
silver thiosulphate (75mg/l) have properties to
effectively increase target activity in the two
seasons compared to control (0.63-0.65, 0.43-0.44
and 1.06-1.07, respectively)

Carotene pigments (mg/qg)

Table (4) showed that Nano sliver thiosulphate
7.5mg/l (6.49-6.59), STS 0.08mM (6.40-6.43),
thyme oil 75 mg/I (6.20-6.17) and mint oil 75 mg/I
(5.89-5.76) had high significant results compared
to control treatment.

Carbohydrates %

As for the treatment of nano sliver thiosulphate in
Table (5) it showed that, the higher concentration
7.5 mg/l (2.27-2.15) significantly increase the
Carbohydrates % compared to control and the
lowest one (control) (1.75-1.78) in two seasons.
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Total sugars (%)

Data are presented in Table (5). It has been found
that all studied materials had remarkable
significant effect on increasing vase life compared
to control in both experiments. In addition, nano
sliver thiosulphate at (7.5 mg/l) (3.22-3.28), STS at
(0.08 mM)(3.23-3.27), thyme oil at (75 mg/l)
(3.27-3.17) and mint oil at (75 mg/l) (3.13-3.11) in
two experiments were more effective on increasing
total sugars(%) than other treatments.

Reducing sugars (%)

Results in Table (5) showed that, the
concentrations of nano sliver thiosulphate at 7.5
mg/l (0.106), significantly decreased the reducing
sugars content compared to control in the first
seasons. And mint oil at 75 mg/l (0.07) in the
second season. And also data showed that the
highest significant reduction in sugar content was
obtained at control treatments in both seasons
(1.39-1.36).
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Table (4): Effect of some preservative solutions on chlorophyll a, chlorophyll b, total chlorophyll and carotene pigments (mg/g) of Helianthus annuus sunflower cut

flowers in the two seasons of (2020-2021).

Treatments Chlorophyll a Chlorophyll b Total chlorophyll Carotene pigments (mg/g)
2020 2021 2020 2021 2020 2021 2020 2021

Control 0.63h 0.65h 0.43i 0.44h 1.06¢e 1.07j 294 f 3.16 f

STS 0.06 mM + 3% 081f 0.82f 0.63 ¢ 0.64f 1.44 de 1.45¢g 5.50d 5.38d

sucrose

STS 0.08 mM + 3% 1.12b 1.14b 1.05b 1.07a 2.18 ab 2.23b 6.40 ab 6.43a

sucrose

NST 5 mg/l + 3% 0.87¢e 0.88 ¢ 0.73f 0.73e 1.60 cd 161f 5.56d 5.53 cd

sucrose

NST 7.5 mg/l + 3% 1.24a 127 a 1.14a 1.06 a 2.39a 2.33a 6.49 a 6.59 a

sucrose

8-HQS 200 mg/I 0.96d 0.97d 0.83e 0.84d 1.79 bed 1.82¢ 5.65d 5.59 cd

+ 2% sucrose

M 50 mg/l + 3% 0.71¢ 0.71¢ 0.52h 0.54 ¢ 1.71 bed 126 5.09¢e 495¢

sucrose

M 75 mg/l + 3% 1.05¢c 1.07c 0.93d 0.92c¢c 1.98 abc 2.00d 5.89¢ 5.76 ¢

sucrose

T 50 mg/l + 3% 0.74 ¢ 0.75¢ 0.63 ¢ 0.64 f 1.37 de 1.39h 497e¢ 5.00e

sucrose

T 75 mg/l + 3% 1.13b 1.12b 0.96 c 0.97b 2.09 ab 2.09¢ 6.20b 6.17b

sucrose

L.S.D.(0.05) 0.034 0.038 0.025 0.031 0.437 0.039 0.236 0.251

STS: Silver thiosulphate, NST: Nano-silver thiosulphate, 8-HQS: 8-hydroxyquinoline sulphate, M:

of probability
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Table (5): Effect of some preservative solutions on carbohydrates %, total sugars (%), and reducing sugars (%) of Helianthus annuus sunflower cut flowers in the two

seasons of (2020-2021).

Treatment Carbohydrates % Total sugars (%) Reducing sugars (%)
2020 2021 2020 2021 2020 2021

Control 1.75f 1,78 f 1.73f 1.75f 1.39a 1.36a
STS 0.06 mM + 3% sucrose 1.76 f 1.82e 2.58 de 259e 0.22b 0.22¢c
STS 0.08 mM + 3% sucrose  2.05b 2.07b 3.23a 3.27 ab 0.104 ¢ 0.10d
NST 5 mg/l + 3% sucrose 180e 1.83e 2.93 bc 2.87d 0.19 bc 0.24c
NST 7.5 mg/l + 3% sucrose  2.27 a 215a 3.22a 3.28a 0.106 ¢ 0.09d
8-HQS 200 mg/l + 2% 1.85d 1.85de 2.03 abc 3.03c 0.11c 0.13d
sucrose

M 50 mg/l + 3% sucrose 1.30 de 1.79f 248¢e 250e 0.29b 0.35b
M 75 mg/l + 3% sucrose 19c 1.87d 3.13ab 3.11 bc 0.103 ¢ 0.07d
T 50 mg/l + 3% sucrose 1.75f 1.78 f 2.81cd 2.76d 0.26b 0.22¢c
T 75 mg/l + 3% sucrose 2.03b 197¢ 3.27a 3.17 abc 0.10c 0.14d
L.S.D.(0.05) 0.0380 0.0309 0.243 0.141 0.102 0.068

STS: Silver thiosulphate, NST: Nano-silver thiosulphate, 8-HQS: 8-hydroxyquinoline sulphate, M: Mint oil, T: Thyme oil and L.S.D: least significant difference at 0.05 level

of probability
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DISSCUSSION

Many bacterial strains and other microbes are
known to be more resistant to nanometer-sized
silver (Ag+) particles (NS) than silver in various
oxidation states (Ag0, Agl, Ag2). Because of their
unique and high surface area to-volume ratios,
Ag+, Ag2+, and Ag3+) 23, 24, volume ratio NS is
frequently used as a novel antibacterial agent.
Utilized in medicine, textiles, water purification,
and other related applications NS pulse therapy,
according to (Liu et al., 2009), suppressed bacterial
growth in the vase fluid and on the clipped stem of
Gerberas that have been chopped at the ends. The
use of NS to trim sunflowers was investigated in
this study.

There was a considerable effect in extending vase
life (Table 2)
due of its ability to prevent bacteria from growing
in the vase. During the vase time, it is
recommended to apply the solution to the cut stem
ends.

NST reduced bacterial growth and so increased
vase life in individuals with cut gerberas (Liu etal.,
2009). Exogenous delivery of sugars, such as
sucrose, is widely recognised. Many flowers will
not wilt if they are given sugar or glucose
solutions.  Although the reason for this
improvement is unknown, it is likely that Sucrose
supplementation is beneficial on several levels.
Sucrose can serve as an energy source (Moalem-
Beno et al., 1997) as well as an osmotic regulator
(Bieleski, 1993)., playing a part in the blooming of
flowers (Table 3)and the following water balance
30th regulation Sugars in the vase solution. On the
other hand, if not used in conjunction with an
effective antibacterial agent, it has the potential to
promote bacterial growth obstructing xylem
vessels (Van Doorn, 1997), (Ranwala et al., 2009).
and dissolved sugars impedie xylem vessels (Van
Doorn, 1997) and (Ranwala et al., 2009).
Therefore, Sucrose is combined with an
antibacterial agent. Microorganisms that grow
inside flower stems and hinder water uptake may
be to blame for the loss of solution uptake by
flowers. The blooms eventually wilt as a result of
this. Controlling microbial activity in cut flowers
is one way to do this (Chanasut et al., 2003).
Silver thiosulfate increases water absorption
(Table 2). Similarly, (Geng et al., 2009) found that
silver thiosulfate had the intended effect on the
vase life and quality of lilies by killing germs and
improving water relations. (Gandaby et al., 2008)
found that lily cut flowers treated with 0.08 mM
benzyl adenine and 0.06 mM silver thiosulfate
increased their aqueous absorption. Putrescine's
negligible effect on solution absorption can be
attributed to the low rates used in this experiment.
The effect of thyme essential oil on the vase life of
cut flowers has been studied extensively. Many
studies have a results are in agreement, more or less
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with this study, that thyme essential oil improves
the vase life and quality of cut flowers after
harvest. Thyme, mint, and eugenol have been
shown to extend the vase life of chrysanthemum
cut flowers by (Jafarpour et al.,, 2015) and
(Hashemi et al., 2013)

REFERENCES

Alan, R. W. (1994). The spectral determination of
chlorophylls a and b, as well as total carotenoides,
using various solvents with spectrophotometers of
different resolutions. J. Plant Physiol. 144: 307-
313.

Atlagié, J., Seéerov-Fiier, V., and Marinkovi¢,
R. (2005). Interspecific hybridization and
cytogenetic studies in ornamental sunflower
breeding. Australian Journal of Experimental
Agriculture, 45: 93-97.

Baldotto, L. E. B., and Baldotto, M. A. (2015).
Growth and production of ornamental sunflower
grown in the field in response to application of
humic acids. Ciéncia Rural, 45(6), 1000-1005.

Barakat, A. A. (2013). Effect of cold storage
duration harvesting stage and postharvest
treatment on flower quality of Solidago
Canadensis cv. “Tara”. Unpublished PhD Thesis,
Faculty of Agric., Alexandria University.

Bieleski, R. L. (1993). Fructan hydrolysis drives
petal expansion in the ephemeral daylily
flower. Plant Physiology. 103(1), 213-219.

Chanasut, U., Rogers, H. J., Leverenttz, M. K.,
Griffiths, G., Thomas, B., Wagstaff, C., and
Stead, A. D. (2003). Increasing flower longevity in
Alstroemeria. Postharvest Biology and
Technology. 29(3), 324-332.

Clark, E. M., Dole, J. M., Carlson, A. S., Moody,
E. P., McCall, I. F., Fanelli, F. L., & Fonteno,
W. C. (2010). Vase life of new cut flower cultivars.
HortTechnology. 20(6), 1016-1025.

Dawood H. G. (1993). Chemical properties and
analysis, chlorophyll in cyclopedia of food Sci. and
nutrition (B. Caballero ed.) Academic press.
London :904-91.

Da Silva, S. D. P., Beckmann-Cavalcante, M. Z.,
de Souza, G. P., de Oliveira, T. S., da Rocha
Lima, R., and de Melo Chaves, A. R. (2018).
Growth of ornamental sunflowers in two growing
seasons under semiarid conditions. Emirates
Journal of Food and Agriculture. 381-388.

Dubios, M., Gilles, K., Hamilton, J.K., Rebers P.
A., and Smith F. (1956). Phenol sulphuric acid
calorimetric estimation of carbohydrates. Annal.
Chem.28,350-356.

Furno, F., Morley, K. S., Wong, B., Sharp, B. L.,
Arnola, P. L., Howdle, S. M., Bayston, R,

376



Brown, P. D., Winship, P. D., and Reid, H. J.
(2004). Silver nanoparticles and polymeric
medical devices, a new approach to prevention of
infection. J. Antimicrob. Chemother., 54: 1019-
1024,

Gandaby, M., Hassanpour Asil, M,
Hatamzadeh, A., Rabiei, B., and Chamani, E.
(2008). Effect of benzyladenine and silver
thiosulphate on physiochemical characteristics of
lilium cut flowers. Journal of Water and Soil
Science, 12(45), 603-614.

Geng, X. M., Liu, J., Lu, J. G,, Hu, F. R,, and
Okubo, H. (2009). Effects of cold storage and
different pulsing treatments on postharvest quality
of cut OT lily IMantissa’ flowers. Journal of the
Faculty of Agriculture, Kyushu University, 54(1),
41-45.

Hashemi, M., Mirdehghan, S. H., and
Faramand, H. (2013). The effect of thymol,
menthol, and eugenol on quality and vase life
of Chrysantnemum cut ~ flowers.  lran  Agr
Res.;32(2): 55-70.

Jafarpour, M., Golparvar, A. R., Askari-
khorasgani, O.. and Amini S (2015) Improving
postharvest  vase-life  and  quality  of
cut gerbera flowers using natural and chemical
preservatives.: J Central Eur Agr.;16(2):199-211.

Kaya, Y., Joci¢, S., Miladinovi¢, D. (2012):
Sunflower. In: Gupta S.K. (ed.): Technological
Innovations in Major World Oil Crops: Breeding.
Dordrecht, Heidelberg, London, New York,
Springer: 85-130.

Khimani, R. A, Nilima, T., and Jadav, R. G.
(2005). Effect of stem length and panicle weight on
post harvest quality in golden rod (Solidago
canadensis Linn.). Journal of Ornamental
Horticulture (New Series), 8(4), 287-289.

Little, T. M., and Hills, F.J. (1978). Agricultural
Experimentation Design and Analysis. John Wiley
and Sons, New York, USA. 350 pp.

Liu, J. P., He, S.G., Zhang, Z.Q., Cao, J. P., P.T.
Lv, He, S.D., Cheng, G.P., and Joyce, D.C.
(2009). Nanosilver pulse treatments inhibit stem-
end bacteria on cut gerbera cv. “Ruikou” flowers.
Postharvest Biol. Tech., 54(1): 59-62.

Malik, C. P. and Singh M. B. (1980). Plant
Enzology and Histo-Enzology. A. Text manual.
Kalayani Puplishers New Delhi. India, 276-277.

Miller, G.L. (1959). Use of dinitrosalicylic acid
reagent for determination of reducing sugar. Anal.
Chem., 31(3):426- 428.

Moalem-Beno, D., Tamari, G., Leitner-Dagan,
Y., Borochov, A., Weiss, D.(1997). Sugar
dependent gibberellin-induced chalcone synthase

(JAAR) Volume: 27 (2)

gene expression in petunia corollas. Plant

Physiol113: 419-424

Mohamed, A. E. (2015). Effects of some natural
components on the vase life of rose cut flowers.
M.sc. Thesis, Faculty of Agric., Alexandria
University

Nascimento, A. M. P. D., Paiva, P. D. D. O,,
Manfredini, G. M., and Sales, T. S. (2019).
Harvest stages and pulsing in ornamental

sunflower ‘Sunbright Supreme’. Ornamental
Horticulture, 25(2), 149-157.
Parmeshwar, A. S. (2010). Evaluation of

sunflower (Helianthus annuus L.) germplasm for
ornamental cut flower production (Doctoral
dissertation, University of Agricultural Sciences,
Bangalore).

Ranwala, A. P. and Miller, W. B. (2009).
Comparison of the dynamics of the dynamics of
non-structural carbohydrate pools in cut tulip
stems supplied with sucrose or trehalose.
Postharvest Biology and Technol. 52, 91-96

Schoellhorn, R., Emino, E., and Alvarez, E.
(2003). Specialty Cut Flower Production Guides
for  Florida:  Sunflower. Environ. Hort.
Department, FL. Coop. Ext. Serv, Institute of Food
and Agricultural Sciences, Univ of Florida.
ENH885. p1-3.

Soleimany-Fard, Hemmati, K., and Khalighi, A.
(2013). Improving the keeping quality and vase life
of cut alstroemeria flowers by pre and post-harvest
salicylic acid treatments. Notulae Scientia
Biologicae, 5 (3): 364-370.

Solgi, M. (2014). Evaluation of plant-mediated
silver nanoparticles synthesis and its application in
postharvest physiology of cut flowers. Physiol.
Mol. Biol. Plants., 20(3):279-285.

Teissedre, P. L., and Waterhouse, A. L. (2000).
Inhibition of oxidation of human low-density
lipoproteins by phenolic substances in different
essential oils varieties. Journal of agricultural and
food chemistry, 48(9):3801-3805.

Van Doorn, W. G. (1997). Water relations of cut
flowers. Hort. Rev., 53(18):1-85.

Wu, H. J., Henzie, J., Lin, W. C., Rhodes, C., Li,
Z., Sartorel, E., Thorner, J., Yang, P., ad
Groves, J. T. (2012). Membrane-protein binding
measured with solution-phase plasmonic nanocube
sensors. Nat. Methods, 9(12): 1189-1191.

Zamani, S., Kazemi, M., and Aran, M. (2011).
Postharvest life of cut rose flowers as affected by
salicylic acid and glutamine. World Applied
Sciences Journal, 12 (9): 1621-1624.

377



(JAAR) Volume: 27 (2)

ol paidlal)
Bl B uadl) sbe W jas Al Ao Bial) Jullae gany G
Open ) pan
— Auasuyl - Be ) Gsad JGa - Colnd) Bigay dgan — Guabiighails 3al Gaally Ll iy a0 Eisas g b
raa

(2021-2020) culliie Cnavsa hre o ulisshails Glaal) Gaiiy dull il saill Cigms g (8 Auball ol sha) &
Slsde I8 Lyl Crana B B Gaedll sbe Slajl jae Al e Laial) llae ey il aas ) Al 038 o
=5) b il —( 39,8 %3+ Ve e 0.8= 0.06 ) 03Ss Aadll libussd — (J5 S ) Dlalas 10 PA e alS
75- 50) CxSss g ladl i (G9Sw %2+ Y/pae200) Slile G Ssyun 8 = (S90S %3 + ilfpase 7.5
men o Genagal) S 8 il cpelal (59580 %3+ U aae 75750 ) S el <) — (G %3+ /ane
G ayslSlly T ol Jia AtLasl) ailiadlly a3 sacs slal) (aluaialy z3lall sl & dlasale 53l ) sl cdlalaal)
Clalas (b il Jmdl cal€ 5 Jg Sl dlie ljasally LS cbySally g Slly (g S duiy S ol
%3 + Alfaxa 75 38 sl cuy g Ve e 0.08 S5 il Glilugdiy 59 Ku %3+ Alfana 7.5 S5 jiba 5l

(Sl Anlhe Guadl) sbie o) Baga (a3 (8 395Su %3 + Jilfane 75 S g liadll cu 5 39S

378



