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INTRODUCTION

Rose is the most preferred cut flower in the international market,
accounting to about 19% of global trade. Though roses
occupy the top places in all international cut flower markets,
competitions are very intensive where quality plays a priority
role. A fierce competition exists in the international flower
market, where Indian roses suffer from poor prices due to
improper pre and post harvest handling techniques (Kumar et

al., 2012). Vase life termination for many cut flowers is

characterized by wilting which is due to water loss from the
cells (He et al., 2006, Halevy and Mayak, 1981) and electrolyte

leakage (Singh et al., 2008). The optimum quality for export of

cut roses can be achieved by adopting proper pre and post
harvest handling techniques (Singh et al., 2013, Devecchi et

al., 2003).

Many chemicals including antimicrobial agents, sugars and
plant growth regulators have been used to improve the vase

life of flowers. Most of these chemicals have been used as

vase solution or pulsing treatment for enhancing vase life.
Postharvest research employing treatments in the form of spray

for improving post harvest flower quality is meager (Magave

et al., 2013; Bagni and Tassoni, 2006). Polyamines are a new
group of plant growth regulators wherein spermine and
spermidine seem to be more effective in preventing
senescence-related events than similar treatments with other

known senescence retardants (Apelbaum et al., 1981; Kaur-
Sawhney and Galston, 1991). Polyamines are known for their
anti-senescence effects during ageing sequence of plant tissue
by retarding ethylene synthesis by inhibiting ACC synthesis
(Lee et al., 1997 and Hong and Lee, 1996). Polyamines in
combination with sucrose in holding solutions extended the
vase life of cut flowers of gladiolus (Singh et al., 2005) and of
carnation and gerbera (Bagni and Tassoni 2006). Hence, this
experiment was planned with the basic objective to study the
influence of different polyamines viz., Spermine, Spermidine,
Putrescine in spray form at three different concentrations 10,
20, 50 ppm on postharvest quality and vase life of rose cut
flowers.

MATERIALS AND METHODS

Rose flowers were obtained from the green house complex of
the department of Floriculture and Landscape Architecture at

ACHF, NAU. Cut roses having first row of petals in unfurled

stage were selected and sorted for uniform size (30 ±5 cm)

and fresh weight (23 ±5 g) and held in glass bottles containing

400 ml vase solution for all treatments 8-HQC 100 mg/L +

citric acid 300 mg/L+ sucrose 2%. Spray solutions comprising

of 10 ppm spermine (T
1
) 20 ppm spermine (T

2
), 50ppm

spermine (T
3
), 10 ppm spermidine (T

4
), 20 ppm spermidine

(T
5
), 50 ppm spermidine (T

6
), 10 ppm putrescine (T

7
), 20 ppm
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putrescine (T
8
), 50 ppm putrescine (T

9
) and control (T

10
) were

freshly prepared. The experiment was done in a completely
randomized design. The treatments were sprayed three times
at an interval of two days with hand sprayer from first day of
vase life.

Observations on vase life and different postharvest parameters
at different intervals in vase were recorded during vase life.
Total water uptake by the cut roses were determined by
summation of water uptake recorded every alternate day. Fresh
weight of the cut roses was recorded on 3rd, 5th and 7thday of
vase life. Petal sugar status as total soluble sugars from the
petal tissue was recorded according to the method described
by Franscisttet et al., (1971) on 3rd, 5th and 7thday of vase life.
Percent bud opening was measured on the basis of flower
bud diameter and converted into percentage basis as per the
earlier method (Singh et al., 2013). Electrolyte leakage (ion
leakage) of the petal tissue was determined according to the
earlier method (Singh et al., 2008).The vase life of cut rose
was evaluated by counting the number of days taken from the
day one till the day of the appearance of the first symptom of
petal shriveling and wilting.The statistical analysis was done
by adopting the appropriate standard error (S.Em ±) method
in each case as suggested by Panse and Sukhatme (1985).

RESULTS AND DISCUSSION

Cut flowers sprayed with different concentrations of
polyamines showed longer vase life than control. Among all
the treatments, significantly maximum water uptake (95.82
mL) and fresh weight retention (27.55, 26.03 and 18.97 g)

was observed in cut roses sprayed with 10 ppm spermine,
followed by 10 ppm spermidine. Fresh weight retention is
dependent on maintenance of carbohydrate level and water
uptake. The effectiveness of polyamines (Spermine and
Spermidine) treatments in improving the fresh weight was due
to their facilitation in improving the water uptake, high TSS
and low electrolyte leakage. Earlier studies on polyamines as
a vase solution have shown enhanced water uptake and
consequently retained higher fresh weight in carnation
(Fracassiniet al., 2002), gerbera (Bagni and Tassoni, 2006)
and in gladiolus (Singh et al., 2005).

Total soluble sugar levels (TSS) in the petal tissue of rose flowers
sprayed with 10 ppm spermine (65.32, 62.83 and 59.42 μg/
ml), followed by 10 ppm spermidine (65.31, 61.51 and57.37
μg/ml) as recorded respectively on 3rd, 5th and 7th day was
much higher than control (45.82, 39.61 μg/ml) as recorded
on 3rd and 5th day of vase life. Polyamines act as growth
regulator and involved in many biological activities and have
been shown to be closely associated with sugar and
carbohydrate biosynthesis (Farahi et al., 2012). Further, higher
water uptake and retained fresh weight (Table 1) also
contributes in restriction of degradation of macromolecules
viz., starch, proteins, nucleic acid, lipids and stimulate their
synthesis (Graham et al., 1994) in the petal cells and thus
contributes to maintained higher levels of TSS. Further,
protective and stabilizing influence of Spermine on petal cell
integrity (Bagni et al., 2004) may have contributed to
maintained TSS status in petals.

Spray of polyamines significantly influenced bud opening of
rose cut flowers. Cut rose stems treated with 10 ppm spermine

Treatments Electrolyte leakage (%) Per cent bud opening Vase life

3 rd day 5th day 7th day 3 rd day 5th day 7th day (Days)

T
1
 - Spermine 10ppm 33.01 63.09 75.70 35.03 67.34 99.60 8.03

T
2
 - Spermine 20ppm 87.05 94.03 - 87.14 99.53 - 5.86

T
3
 - Spermine 50ppm 71.12 83.03 - 82.87 99.90 - 5.41

T
4
 - Spermidine 10ppm 38.06 64.04 78.66 42.77 75.17 99.30 7.76

T
5
 - Spermidine 20ppm 67.17 79.01 - 72.98 99.53 - 5.03

T
6
 - Spermidine 50ppm 89.10 97.16 - 81.20 99.60 - 5.13

T
7
 - Putrescine 10ppm 38.80 68.34 80.17 70.36 96.67 - 7.36

T
8
 - Putrescine 20ppm 88.00 94.83 - 83.00 99.90 - 5.49

T
9
 - Putrescine 50ppm 56.01 78.87 - 86.65 99.53 - 5.02

T
10

- Control 90.01 98.68 - 99.63 - - 4.24

CD 5 % 1.24 0.60 0.54 1.235 0.840 0.654 0.25

Table 2: Effect of different polyamines as post harvest spray on electrolyte leakage (%), percent bud opening and vase life in rose cv. Samurai

Table 1: Effect of different polyamines as post harvest spray on total water uptake (ml), change in fresh weight (g) and total soluble sugars
(μμμμμg/mL) in rose cv. Samurai

Treatments Total water Fresh weight (g) Total soluble sugars (μg/mL)

uptake (ml) 3 rd day 5 th day 7 th day 3 rd day 5 th day 7 th day

T
1
 - Spermine 10ppm 95.82 27.55 26.03 18.97 65.32 62.83 59.42

T
2
 - Spermine 20ppm 74.73 28.25 18.15 - 60.86 54.97 49.27

T
3
 - Spermine 50ppm 76.14 27.56 15.29 - 54.80 49.13 0.00

T
4
 - Spermidine 10ppm 91.45 27.00 25.25 16.42 65.31 61.51 57.37

T
5
 - Spermidine 20ppm 66.46 29.84 17.31 - 57.34 52.46 -

T
6
 - Spermidine 50ppm 65.91 29.92 19.27 - 47.90 43.51 -

T
7
 - Putrescine 10ppm 87.01 25.53 20.27 14.82 63.66 59.00 53.76

T
8
 - Putrescine 20ppm 70.44 27.81 18.04 - 60.36 54.41 -

T
9
 - Putrescine 50ppm 65.36 28.55 19.08 - 53.19 47.20 -

T
10

- Control 58.22 24.73 14.70 - 45.82 39.61 -
CD 5 % 0.714 0.63 0.92 0.34 2.88 1.93 0.94
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and 10 ppm spermidine showed progressively slower bud
opening as compared to other treatments and controls. Further,
flower opening was maximum (99.60%) in cut roses sprayed
with 10 ppm spermine and spermidine on 7th day of vase life.
High petal sugar status and water balance in flowers is
suggested to improve bud opening (Halevy and Mayak, 1981).
Thus, higher water uptake, retained fresh weight along with
higher sugar status in petals contributed to better bud opening
of rose flowers.

Electrolyte leakage from the petal tissue is an important
parameter that decided the vase life of the cut flowers.
Significantly least electrolyte leakage was found in flowers
treated with spermine 10ppm (33.01, 63.09, 75.70 %),
followed by 10 ppm spermidine (38.06, 64.04, 78.66 %) where
as highest leakage observed in control (56.01, 87.87, - % ) on
3rd , 5th , 7th day of vase life. Vase life was found to be enhanced
of the cut roses treated with 10 ppm spermine (8.03 days),
followed by spermidine (7.76 days) as compared to the
controls (4.24 days). The leakage of ions is known to coincide
with the decrease in water content of the flower petals and
senescence (Meeteren, 1979). Borset al., (1989) have indicated
free radical scavenging effect of polyamines that reduce
electrolyte leakage. Correlation of polyamines with integrity of
cell membranous system has been earlier elucidated due to
their protein binding property (Roberts et al., 1986) as also
indicated by Bagni et al., 2004. Further, Slocum et al., 1985
observed influence of spermine on stability characters of cell
membrane.

Enhanced vase life of rose flowers with polyamines spray
treatments can be attributed to increased water uptake in cut
roses, higher retention of fresh weight and petal sugar status
and lower electrolyte leakage from the petal tissue. Spermine
has been reported to delay the senescence in cut carnation
flowers by reducing ethylene production (Lee et al., 1997).
Sperminehas well established role in the stimulation of cell
division and in the delay of senescence (Kitadaet al., 1979)
and is known for its anti-senescence effects during ageing
sequence of plant tissue (Kaur-sawhney and Galston,
1991).Significant role of polyamines in delaying flower
senescence has been also been suggested by Cavaiuolo et al.,
2013and also been reviewed by Pandey et al., 2000. Similar
effects of reduced the electrolyte leakage with enhanced vase
life with spermine has been earlier indicated gladiolus
(Dantuluri et al., 2008), gerbera and carnation (Bagni and
Tassoni,  2006). Thus, reduced water stress and low electrolyte
leakage from the petal tissue ultimately delayed petal
senescence and increased vase life as compared to untreated
roses.

REFERENCES

Apelbaum, A., Bugoon, A. C., Anderson, J. D., Lieberman, M.,
Benarie, R. and Mattoo, A. K. 1981. Polyamines inhibit biosynthesis
of ethylene in higher plant tissue and fruit protoplast. Plant Physiol.

68: 453-456.

Bagni, N. and Tassoni, A. 2006. The role of polyamines in relation to
flower senescence. In Floriculture, ornamental plant biotechnology

(Vol. 1). Global sci. books, UK . pp. 88-95.

Bagni, N., Fornale, S., Antognoni, F. and Tassoni, A. 2004. Trends for

future in polyamine research. In: Wallace HM, Hughes, A. (eds).

Health implications of dietary amines. (Vol. 1), EC, Bruxelles,

Luxembourg. pp. 64-69.

Bors, N., Langelbartels, C., Michel, C. and Saunderman, H. 1989.
Polyamines as radical scavengers and protectants against ozone

damage. Phytochemistry. 228: 1555-1559.

Cavaiuolo, M., Cocetta, G. and Ferrante, A. 2013. The antioxidants

changes in ornamental flowers during development and senescence.

Antioxidants. 2: 132-155.

Dantuluri, V. S., Mishra, R. L. and Singh, V. P. 2008. Effect of

polyamines on post harvest life of gladiolus spikes. J. Ornam. Hort.

11(1): 66-68.

Devecchi, M. U., Van Meeteren, H. de Wild and Woltering, E. 2003.

Effects of low O2 on cut rose flowers at suboptimal temperature. Acta

Hort. 628: 855-861.

Farahi, H. F., Khalingi, A., Kholdbarin, B., Akbar-boojar, M. M.,
Eshghi, S., Kavoosi, B. and Aboutalebi, A. 2012. Influence of

exogenous spermidine on quality properties and vase life of rose

(Rosa hybrida cv. Dolcvita). Ann Biol Res. 3(10): 4758-4763.

Fracassini, S., Del, Duca, S., Monti, F., Poli, F. Sacchetti, G., Bregoli,
A. M., Biondi, S. and Della, M. M. 2002. Transglutaminase activity

during senescence and programmed cell death in the corolla of tobacco

flowers. Cell Death Differ. 9: 309-321.

Franscistt, W., David, F. B. and Robert, M. D. 1971. The estimation

of the total soluble carbohydrate in cauliflower tissue. Experiment in

plant phyisiology, Van, Nostrand. Reinhold Camp. New York, p. 16.

Graham, I. A., Denby, K. J. and Leaver, C. J. 1994. Carbon catabolite

repression regulates glyoxylate cycle gene expression in cucumber.

Plant Cell. 6: 761-772.

Halevy, A. H. and Mayak, S. 1981. Senescence and postharvest

physiology of cut flowers. Part 2. Hort. Rev. 3: 59-143.

He, S., Joyce, D. C, Irving, D. E. and Faragher, J. D. 2006. Stem end

blockage in cut Grevillea, CrimsoYullo in inforescences. Post harvest

Biol. Technol. 41: 78-84.

Hong, S. J. and Lee, S. K. 1996. Changes in endogenous putrescine

and relationship to the ripening of tomato fruits. J. K. Hort. 37: 369-

373.

Kaur-sawhney, R. and Galston, A. W. 1991. Physiological and

biochemical studies on the antisenescence properties of polyamines

in plants. In: Biochemistry and physiology of polyamines in plants.

Slocum. R. D., Flores, H. E. (eds.). Boca Raton, CRC Press, pp. 201-

211.

Kitada, M., Igarashi, S., Hirose and Kitagawa, H. 1979. Inhibition by

polyamines of lipid peroxide formation in rat liver microsomes.

Biocheistry Biophyicss Res. Communication. 87: 388-394.

Kumar, M. S., Ponnuswami, V., Jawaharlal, M. and Kumar, R. A.

2012. Effect of plant growth regulators on growth, yield and exportable

quality of cut roses. The Bioscan. 7(4): 733-738.

Lee, M. M., Lee, S. H. and Park, K. Y. 1997. Effects of spermine on

ethylene biosynthesis in cut carnation (Dianthus caryophyllus L.)

flowers during senescence. J. Plant Physiol. 151: 68-73.

Mangave, B. D., Alka Singh and Mahatma, M. K. 2013. Effects of

different plant growth regulatorsand chemicals spray on post

harvestphysiology and vase life of heliconia inflorescence cv. Golden

TorchPl. Growth Regul. 69: 259-264.

Meeteren, U. V. 1979. Water relations and keeping-quality of cut

Gerbera flowers. III. Water content, permeability and dry weight of

ageing petals. Sci. Horticult. 10(3): 261-269.

Pandey, S., Ranade, S. A., Nagar, P. K. and Nikhil, K. 2000. Role of

polyamines and ethylene as modulators ofplant senescence. J. Biosci.

29(3): 291-299.



678

SUMATHI TATTE et al.,

Panse, V. G. and Sukhatme, P. V. 1985. Statistical methods for
agricultural workers. Indian Council of Agricultural Research, New
Delhi.

Roberts, D. R., Dumbroff, E. B. and Thompson, J. E. 1986. Exogenous
polyamines alter membrane fluidity in bean leaves a basis for potential
misinterpretation of their physiological role. Planta. 167: 395-401.

Singh, A., Kumar, J. and Kumar, P. 2008. Effect of plant growth
regulators and sucrose on post harvest physiology, membrane stability
and vase life of cut spikes of gladiolus. Pl. Growth Regul. 55:
221-229.

Singh, A., Makwana, R. J. and Mangave, B. D. 2013. Influence of
low temperature storage techniques on post-storage quality of rose
cut flowers var. Passion. International J. Innovative Horticulture. 1(2):
59-65.

Singh, V. P., Kiran, D. and Arora, A. 2005. Alleviation of antioxidants
activity in gladiolus flowers during senescence by spermine and
spermidine. J. Ornam. Hort. 8(3): 167-172.

Slocum, R. D. and Galston, A. W. 1985. Changes in polyamines
associated with past fertilization and development in tobacco ovary
tissue. Plant Physiol. 79: 336-343.


