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Survey the effect.of genetic diversity and elicitors foliar spraying on improvement
of physiological-bioehemical characteristics affecting the vase life of rose cut
flowers y

ABSTRACT N\

The short lifesof,roses cut flowers causes a decrease in the quality and marketability of these flowers, and this decrease in quality
is a result of physiological and biochemical changes during pre and post harvesting in the life cycle of roses. This research was
conducted in order to investigate the effect of biotic and abiotic elicitors (control, seaweed extract (1, 2 and 3 grl'l), calcium
chelate (1.5, 2.5 and 3.5 grl‘l), silver nanoparticles (2.5, 5 and 10 mgl'l) to improve the physiological and biochemical
characteristics effective in flowering life of cut-flowers in four Dutch roses cultivars using a factorial experiment based on
completely randomized design with four replications. The analysis of variance results showed that the main effects of cultivars
and elicitors as well as the interaction effect of cultivars and elicitors were significant at the probability level of P<0.01 for all
traits: carbohydrates content, proline, electrolyte leakage, transpiration, the amount of ethylene, bacterial population, and vase
life. With the used elicitors, the amount of proline, carbohydrate, electrolyte leakage, transpiration, ethylene, and bacterial
population showed a significant decrease, and the maximum vase life observed with 10 mgl'1 silver nanoparticles. The lowest
proline content (2.69 pmolg'l of fresh weight) and electrolyte leakage (18.68%) was observed in Samurai cultivar with the

consumption of 3.5 grl'l of calcium chelate, and 10 mgl'1 of silver nanoparticles, respectively. The lowest transpiration was



related to the treatment of 2.5 mgl'1 silver nanoparticles with 18.18% reduction in transpiration compared to the control
treatment. The highest ethylene was observed in control treatment and the lowest was related to the treatment of 3.5 grl'l calcium
chelate (52.43% reduction compared to the control). The lowest bacterial population was obtained in the Samurai cultivar with
the treatment of 10 mgl™ silver nanoparticles. The longest and lowest vase life was observed in Samurai cultivar with 10 mgl™

silver nanoparticles (15.75 days) and in Delsoita (6.82 days) with the control treatment, respectively. Finally, 10 mgl'1 of silver
nanoparticles were introduced as a suitable elicitor to increase the vase life of rose cut flowers.

Keywords: Calcium chelate, Flower life, Seaweed, Silver nanoparticles, Rose varieties
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Survey the effect of genetic diversity and elicitors foliar spraying on improvement of
physiological-biochemical characteristics affecting the vase life of rose cut flowers

N\

Extended abstract \

Introduction

By devoting more than a third of the production of cut flowers to itself, roses have the world's first cut flower
production, and the highest business value. The short life of roses cut flowers causes a decrease in the quality and
marketability of these flowers, and this decrease in,quality is'a result of physiological and biochemical changes
during pre and post harvesting in the life cycle of roses. This research aimed to investigate the beneficial effects of
biotic and abiotic in terms of creating effective physiological and biochemical changes in the longevity of cut
flowers of rose cultivars, as well as to survey the‘genetic diversity at four Dutch rose cultivars in response to the
elicitors used.

Materials and methods

This research was conducted.dfiyorder to investigate the effect of biotic and abiotic elicitors to improve the
physiological and biochemical characteristics and the quality and marketability by increase the flowering life of cut-
flowers in four Duteh roses cultivars. This experiment was done as a factorial based on a completely randomized
design with four reletions. The two factors applied in this research were the cultivar factor in four levels
(Samurai,zZAvalanche, Angelina and Delsovita) and the elicitors factor in ten levels (control, seaweed extract (1, 2
and 3 grl™), calcium chelate (1.5, 2.5 and 3.5 grl?), silver nanoparticles (2.5, 5 and 10 mgl?)). The elicitors
treatment was-applied by foliar spraying for one and a half months. The foliar spraying of the control treatment was
distilled water. The cut flowers with stem length of 40 cm were placed at room temperature (20 + 2 °C), relative
humidity of 60% with light intensity of 14 pmol/m?%s and photoperiod of 12 hours. Finally, the traits of
carbohydrates content, proline, electrolyte leakage, the amount of ethylene, the bacterial population, the amount of
transpiration, and the flower vase life were measured.

Results and Discussion

The analysis of variance results showed that the main effects of cultivars and elicitors as well as the interaction
effect of cultivars and elicitors were significant at the probability level of P<0.01 for all studied
physiological/biochemical characteristics. The lowest amount of carbohydrates was 58.21 and 57.9 mgg™? of dry



weight in Samurai variety, and was observed with the treatments of 3 grl* seaweed extract and 10 mgl* of silver
nanoparticles, respectively. With the use of elicitors, the amount of proline decreased compared to the control, so
that the minimum proline was 2.69 and 2.72 pmolg™ of fresh weight in the treatments of 3 grl** of seaweed and 3.5
gr/liter of calcium chelate. The maximum amount of proline was 3.98 pumolg? of fresh weight in the control
treatment. Using the elicitors, electrolyte leakage decreased compared to the control treatment, so that the lowest
electrolyte leakage (27.67%) was in the treatment of 5 mgl? silver nanoparticles, while the highest electrolyte
leakage (39.5%) was in the control treatment. The use of elicitors reduced the amount of transpiration compared to
the control, so that the minimum transpiration (0.27 mlh-g? of fresh weight) was related to the treatment of 2.5 mgl-
Lsilver nanoparticles and the maximum transpiration (0.33 mlh~g* of fresh weight) was related to the control, which
indicated a 18.18 percent reduction in transpiration when consuming silver nanoparticles compared to not
consuming it (control). The amount of ethylene decreased with the use of elicitors compared to the contfol, so that
the highest amount of ethylene (38.85 nanolh’g? of fresh weight) observed in control treatment, while the lowest
ethylene (18.48 nanolh™g™ of fresh weight) was observed in treatment of 3.5 grl* calcium chelate, which indicates a
reduction of 52.43% of ethylene compared to the control. All used elicjtors decreased the %cterial population in
rose cut flowers; the lowest bacterial population (3.09 and 3.06 log10 CFUmI?) was observed in thestreatments of 5
and 10 mgl™? silver nanoparticles, while the highest bacterial population (8.393log10 CFUmI}) was in the control
treatment. All used elicitors increased the vase life of rose cut flowers; The langest and dowest vase life was
observed in the Samurai cultivar with 10 mgl silver nanoparticles (15.75 days) and in the Delsoita (6.82 days) with
the control treatment, respectively.

Conclusion

The results showed that the Samurai cultivar was bettersthan other cliltivars in terms of evaluated physiological
characteristics effective in increasing the vase life of rose cut fIQvers, and it had less carbohydrates, electrolyte
leakage, transpiration and ethylene. It was also observed ‘that, the used elicitors were able to reduce the amount of
carbohydrates, proline, electrolyte leakage, transpiration, ethylene and bacterial population in rose cut flowers of
different cultivars. Finally, mgl* of silver nanoparticles were intraduced as a suitable elicitor to increase the vase life
of rose cut flowers.



