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An experiment was conducted at Model Floriculture Centre, G. B. Pant University of
Agriculture and Technology, Pantnagar to study “effect of post harvest treatments on
keeping quality and vase life of Asiatic hybrid lily cv. Arcachon” 2015-16. The experiment
was laid out in completely randomized block design with nine treatments and three
replications. The study reveal that the treatment aluminum sulphate @ 100 ppm was found
significant effect on maximum days taken for basal (1.83 days) and upper (5.66 days) bud
opening, diameter of basal florets (180.69 mm) and upper florets (167.21 mm), vase life of
spike (16 days) and solution uptake (135 ml) as compared to control. The treatments were
not affected number of bud per spike, length of spike (cm) and weight of spike (gm).

Introduction
Lily is most important bulbous flower in India
as well as in world. It occupies second
position in the world. It is used as cut flowers,
pot plants and plant material used for park,
landscape and garden decoration. The
Netherlands has largest production area with
4000 hectares at global level (Benschop et al.,
2010). In India lilium are grown at hill region
of Uttarakhand, Himachal Pradesh, Punjab
and Jammu and Kashmir. Lilium are grown
under polyhouse condition in Punjab, Trai
region of Uttarakhand and Haryana.
Lily flowers have two whorls of colour floral
leaves, called tepals. The inner whorl,

consisting of three tepals, is homologous to
the petals in flowers with petals and green
sepals. The outer whorl, also consisting of
three tepals, is homologous to the sepals in
flowers with petals and sepals (van Doorn and
Han, 2011). New groups of lily hybrids have
been created during last 50 years by
innovative hybrid breeding. Now lilium have
thousands of cultivars which are classified in
different hybrid groups (van Tuyl and Arens,
2011).
Major problem after harvesting of cut flowers
as well as loose flowers is short vase life
because they are highly perishable as compare
to fruits and vegetables. So we have need to
proper transport chain with preservatives
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which increase vase life of flowers. Short vase
life of flowers is due wilting of petals,
ethylene production, leaf yellowing and
vascular blockage by air and micro-organisms
(van Doorn (2011) and van Doorn and Han
(2011). Preservative solutions provide energy
source, prevent microbial growth and vascular
blockage, increase water uptake of stems.
Incorporation
of
different
chemical
preservatives to vase solution is recommended
to prolong the vase life of cut flowers. Several
researchers have used preservatives to
improve keeping quality of flowers,
application of ethylene inhibitor 1methylcyclopropene (1-MCP) to prevent the
effects of endogenous or exogenous ethylene
(Blankenship and Dole, 2003), treatment with
gibberellins or cytokinins (CKs), which delay
leaf yellowing and may increase bud opening
and ﬂower life (Reid and Jiang, 2012). Treated
by Salicylic acid (SA), Nickle (Ni), Cobalt
(CO) and silver ions and sucrose (Kazemi and
Ameri, 2012), K+ and Ca2+ (Veen et al., 1978)
increase the vase-life by improving the
membrane stability and reducing the oxidative
stress damages during lily flower senescence
(Kazemi and Ameri, 2012).
Common bactericides like as Aluminum
sulphate, silver nitrate, silver thiosulphate and
sodium thiosulphate are widely used as flower
preservative. Silver thiosulphate competes
with ethylene for the same site of action
(Nowak and Rudnicki, 1990 and Asghari and
Ahmadi, 2014) and therefore reduces the
negative effect of ethylene.
Pulsing treatments in many lily flowers with
the ethylene action inhibitor, AgNO3 and
silver thiosulfate (STS) induced extension of
flower freshness and vase life (Zieslin, 1989
and Asghari and Ahmadi, 2014). However
work on effect of post harvest treatments on
keeping quality and vase life of Asiatic hybrid
lily is very limited. Keeping the above facts in
view, the present investigation has been
planned to study the effect of post harvest

treatments vase life and flower quality of
Asiatic hybrid lily.
Materials and Methods
The experiment was laid in completely
randomized design with ten treatments and
three replications. This experiment was
conduct at Model Floriculture Centre, Govind
Ballabh Pant University of Agriculture and
Technology, Pantnagar (Uttarakhand). The
treatments were sucrose @ 2 and 4% /L,
Silver nitrate @ 30 and 60 ppm/L, Aluminum
sulphate @ 100 and 200 ppm/L, Kinetin 50
and 100 ppm/L with one control. The crop
was cultivated under 50 per cent shade net
house condition with standard cultivation
practices. The spikes of Asiatic hybrid lily cv.
Arcachon were harvest 8–10 cm above from
ground level at basal flower bud show 100 per
cent colour develop stage. After harvesting the
spike kept in cool running water to remove
field heat. The length of spike varies from 58
to 69 cm as measured from the top of spike.
The lower portion of stem was defoliate about
10 cm and 2-3 cm below portion of stem cut
off under water to avoid air embolism before
the stems were placed in vase solutions at
room temperature ±25 0C and observation
were recorded.
Results and Discussion
The significant differences were revealed
among the treatments aluminum sulphate @
100 ppm/L had maximum days to basal (1.83
days) followed by silver nitrate @ 30 ppm/L
(1.50 days), sucrose @ 2 % per L (1.33 days)
and aluminum sulphate @ 200 ppm/L (1.33
days 0 as compared to control (0.83 days). The
maximum days taken for upper florets (5.66
days) opening followed by Silver nitrate @ 60
ppm/L (5.50 days), Kinetin @ 50 ppm/L
(5.16 days) and Silver nitrate @ 30 ppm/L
(4.46 days) as compared to control (2.83 days)
(Table 1).
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Table.1 Effect of post harvest treatments on flower quality characters and vase life of Asiatic hybrid lily cv. Arcachon

Treatments

Number of Length Weight Delayed to Delayed to Diameter Diameter Vase life
buds /spike of spike of spike basal bud upper bud of basal of upper of spike
(cm)
(g)
opening
opening
florets
florets
(days)
(days)
(days)
(mm)
(mm)

Vase
solution
uptake (ml)

Sucrose 2%/L
Sucrose 4%/L

3.33

69.00

120.26

1.33

2.83

176.13

165.60

15.00

123.33

4.00

64.66

104.20

1.16

3.00

176.70

165.01

13.83

125.00

Silver nitrate
@ 30 ppm/L
Silver nitrate
@ 60 ppm/L
Aluminium
sulfate @ 100
ppm/L
Aluminium
sulfate @ 200
ppm/L
Kinetin @ 50
ppm /L
Kinetin @ 100
ppm/L
Control

3.00

64.33

102.30

1.50

4.66

177.53

164.67

15.16

130.00

3.33

74.66

123.30

1.16

5.50

180.00

165.76

13.50

126.67

3.67

64.33

109.66

1.83

5.66s

180.69

167.21

16.00

135.00

3.67

63.00

110.93

1.33

5.33

176.82

165.35

13.66

128.33

4.33

58.00

99.26

1.16

5.16

174.28

165.98

13.00

126.66

3.67

66.66

111.20

0.83

3.00

171.98

164.49

11.83

128.33

4.33

67.33

97.70

0.83

2.83

170.86

163.33

10.33

121.66

F-test
SE(m)
SE(d)

N/A
0.444
0.629

N/A
3.416
4.830

N/A
12.217
17.278

S
0.184
0.261

S
0.215
0.304

S
0.461
0.652

S
0.396
0.560

S
0.356
0.503

S
1.667
2.357
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The maximum diameter of basal florets
(180.69 mm) was found in treatment
aluminum sulphate @ 100 ppm/L followed by
Silver nitrate @ 60 ppm/L (180,00 mm),
Silver nitrate @ 30 ppm/L (177.53 mm),
Aluminum sulphate @ 200 ppm/L (176.82)
and Sucrose 4%/L (176.70 mm) as compared
to control (170.86 mm). The post harvest
treatment also significantly affected the
diameter of upper florets was obtained in
treatment Aluminum sulphate @ 100 ppm/L
(167.21 mm) after the Kinetin @ 50 ppm /L
(165.93 mm) and Silver nitrate @ 60
ppm/L(165.76 mm) as compared to control.
The highest vase life of spike was recorded in
treatment Aluminum sulphate @ 100 ppm/L
(16 days) followed by Silver nitrate @ 30
ppm/L (15.16 days) and Sucrose 2%/L (15.00
days) as compared to control (11.83 days)
followed by Silver nitrate @ 30 ppm/L
(130.00 ml) solution uptake (135 ml),
Aluminum sulphate @ 200 ppm/L (128.33
ml) as compared to control (121.66 ml).
The short vase life of cut flowers was due to
water stress due to growth of microbes and
vascular blockage, high rate of transpiration
and water loss (van Doorn, 1997), air
embolism or microorganisms (Särkkä, 2005)
after cut flower harvesting. The effect of
bactericides are reduced the growth of
bacteria, vascular blockage, maintained
favorable conditions of water uptake, reduced
water loss, inhibiting ethylene action and
decrease in transpiration rate (Mori et al.,
2001, Zamani et al., 2008, Mei-hua et al.,
2008 and Mohammadiju et al., 2014). The
preservative like as 8-hydroxyquinoline
sulphate (8-HQS) and silver thiosulfate
(Asghari and Ahmadi, 2014), silver nitrate +
sucrose (Suh and Leh, 1996) and Nano silver
and sucrose (Vinodh et al., 2013) and
combination of 8-HQC (200 mg·dm-3) and
sucrose (20 g·dm-3) increased the keeping
qualities i.e. vase life flower and
inflorescence, rate of bud opening and flower

diameter of complete flowering shoot of lily
(Rabiza-Świder et al., 2015).
Several research studies indicates that the
bacterial proliferating in the vase water
shortens the vase life of cut flowers (Liao et
al., 2001) and quality of flowers affected by
the temperature but the use of aluminum
sulfate is extending the postharvest life of
flowers (Ichimura et al., 1998) and 150 - 300
mgl-1 effective as reduce antimicrobial
activity in stems Liao et al., (2001). So that
aluminum sulfate increase vase life and
keeping quality of cut flowers has been
proved in several experiments conducted by
different research in different crop such as
Cho and Lee (1979), Stigter (1981),
Hassanpour Asil et al., (2004), Seyf et al.,
(2012) and Jowkar et al., (2013) in rose and
Jowkar et al., (2012) in rose and carnation,
Gowda, 1990, 1990b in gladiolus, Reddy
and Singh (1996) in tuberose, Liao et al.,
(2001) in Eustoma grandiflorum, Jamil et al.,
(2016) in Hippeastrum cv. Apple Blossom,
Singh et al., (2016) in lilium.
In conclusion, aluminium sulphate @ 100
ppm was delayed to basal and upper florets
opening increase diameter of basal florets and
upper florets, vase life of spike and solution
uptake as compared to control.
References
Asghari, R. and Ahmadi, A. (2014). Influence
of preservative solution treatments and
packaging types on post harvesting of
lilium storage under exogenous
ethylene. International
Journal of
Agriculture and Biosciences, 3(4): 181184.
Benschop, M., Kamenetsky, R., Le Nard, M.,
Okubo, H. and De Hertogh, A., 2010.
The Global Flower Bulb Industry:
Production, Utilization, Research, in:
Horticultural Reviews. John Wiley &

1002

Int.J.Curr.Microbiol.App.Sci (2018) 7(12): 999-1004

Sons, Inc. Hoboken, NJ. pp. 1–115.
Blankenship, S. M. and Dole, J. M. (2003). 1Methylcyclopropene:
a
review.
Postharvest biology and technology,
28(1): 1-25.
Cho, H. K. and Lee, J. M. (1979). Studies on
extending the life of cut flowers of rose
and carnation with various chemical
preservatives. Journal of the Korean
Society for
Horticultural Science.,
20(1): 106- 110.
Gowda, J. V. N. (1990b). Effect of calcium,
aluminum and sucrose on vase life of
gladiolus. Crop Research., 3(1): 105106.
Gowda, J. V. N. (1990a). Effect of sucrose
and aluminum sulphate on the
postharvest life of tuberose double.
University of Agricultural Science.
Bangalore., 19(1): 14- 16.
Hassanpour Asil, M., Hatamzadeh, A. and
Nakhai, F. (2004). Study on the effect
of temperature and various chemical
treatments to increase vase life of cut
rose flower “Baccara”. Agricultural
Sience Research Journal of Guilan
Agriculture Faculty., 1(4): 121- 129.
Ichimura, K. and Ueyama, S. (1998). Effects
of temperature and application of
aluminum sulfate on the postharvest
life of cut rose flowers. Bulletin of the
National
Research
Institute
of
Vegetables, Ornamental Plants and Tea
(Japan).
Jamil, M. K., Rahman, M. M., Hossain, M.
M., Hossain, M. T. and Karim, A. S.
(2016).
Influence of sucrose and
aluminium sulphate vase life of cut
Hippeastrum flower
(Hippeastrum
hybridum
Hort.)
as
influenced.
Bangladesh Journal of Agricultural
Research, 41(2): 221-234.
Jowkar, M. M., Khalighi, A., Kafi, M. and
Hassanzadeh, N. (2012). Evaluation of
aluminum sulfate as vase solution
biocide on postharvest microbial and

physiological
properties of'Cherry
Brandy 'rose. In VII International
Postharvest Symposium 1012 (pp. 615626).
Liao, L. J., Lin, Y. H., Huang, K. L and Chen,
W. S. H. (2001). Vase life of as affected
by
aluminum sulfate. Botanical
Bulletin of Academia Sinica., 42: 3538.
Mei-hua, F., Jian-xin, W., Ge, S., Li-na, S.
and Ruo-fan, L. (2008). Salicylic acid
and 6-BA
effects in shelf life
improvement of Gerbera jamesonii cut
flowers. Northern Horticulture, 8: 11720.
Mohammadiju, S., Jafararpoor, M., and
Mohammadkhani,
A.
(2014).
Betterment vase life and
keeping
quality of cut Gerbera flowers by postharvest nano silver
treatments.
International Journal of Farming and
Allied Sciences, 1(3), 55-59.
Mori, I. C., Pinontoan, R., Kawano, T. and
Muto, S. (2001). Involvement of
superoxide generation in salicylic acidinduced stomatal closure in Vicia faba.
Plant and Cell Physiology, 42(12):
1383-1388.
Nowak, J. and Rudnicki, R. M. (1990).
Postharvest handling and storage of cut
flowers, florist
greens and potted
plants. Champan and Hall, Chapter 2-6.
Rabiza-Świder, J., Skutnik, E., Jędrzejuk, A.,
Łukaszewska, A. and Lewandowska, K.
(2015). The effect of GA3 and the
standard preservative on keeping
qualities
of
cut
LA
hybrid
„Richmond‟. Acta Sci. Pol. Hortorum
Cultus, 14(4), 51-64.
Reddy, B. S. and Singh, K. (1996). Effect of
aluminum sulphate and sucrose on vase
life of tuberose. Research Journal
Mahatma Phule Krishi Vidyapeet,
21(2): 201- 203.
Reid, M. and Jiang, C. Z. (2012). Postharvest
biology and technology of ornamentals.

1003

Int.J.Curr.Microbiol.App.Sci (2018) 7(12): 999-1004

Horticultural reviews, 40, 1-54.
Särkkä L (2005). Yield,quality and vase life
of cut roses in year round greenhouse
production.
Academic Dissertation,
University of Helsinki, Finland. 64pp.
Seyf, M., Khalighi, A., Mostofi, Y. and
Naderi, R. (2012). Study on the effect of
aluminum
sulfate treatment on
postharvest life of the cut rose
„Boeing‟(Rosa hybrida cv. Boeing).
Journal of Horticulture, Forestry and
Biotechnology, 16(3): 128-132.
Singh, A. K., Sisodia, A., Pal, A. K. and
Barman, K. (2016). Effect of sucrose
and aluminium sulphate on postharvest
life of lilium cv. Monarch. Journal of
Hill Agriculture, 7(2): 204- 208.
Stigter, H. C. M. (1981). Effect of glucose
with 8– hydroxyquinoline sulfate or
aluminum sulfate on the water balance
of cut ' Sonia ' roses. Zeitschrift für
Pflanzenphysiologie., 102(2): 95- 105.
van Doorn W. G. (1997). Water relations of
cut flowers. Horticulture Review, 18: 185.
Van Doorn, W. G. (2011). The postharvest
quality of cut lily flowers and potted lily

plants. Acta horticulturae, 900:255264.
van Doorn, W. G. and Han, S. S. (2011).
Postharvest quality of cut lily flowers.
Postharvest biology and technology,
62(1), 1-6.
van Tuyl, J. M. and Arens, P. (2011). Lilium:
breeding history of the modern cultivar
assortment. Acta Horticulturae. 900:
223-230.
Veen, H. and Van de Geijn, S. C. (1978).
Mobility of ionic form of silver as
related to longevity of cut carnations.
Planta., 145: 93-96.
Vinodh, S., Kannan, M. and Jawaharlal, M.
2013. Effect of nano silver and sucrose
on post harvest quality of cut Asiatic
Lilium Cv. Tresor. The Bioscan. 8(3):
901-90.
Zamani, S., Kazemi, M. and Aran, M. (2011).
Postharvest life of cut rose flowers as
affected by salicylic acid and glutamin.
World Applied Sciences Journal,
12(9):1621-1624.
Zieslin, N. (1989). Postharvest control of vase
life and senescence of rose flowers.
Acta Horticulturae, 261: 257-264.

How to cite this article:
Sunita Kumari, Santosh Kumar and Singh, C.P. 2018. Effect of Post Harvest Treatments on
Keeping Quality and Vase Life of Asiatic Hybrid Lily cv. Arcachon.
Int.J.Curr.Microbiol.App.Sci. 7(12): 999-1004. doi: https://doi.org/10.20546/ijcmas.2018.712.124

1004

