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Abstract
The vase life of cut carnation flowers were studied to determine the physiological, biochemical and microbial factors that
affect the rate of senescence. Cut carnations were obtained from the commercial grower in Nujiveedu and treated with
biocides at different concentrations. Longevity was determined as the number of days from the start of the experiment until
the flower exhibited bent neck, petal wilting (shrinking) or petal abscission. The experimental flowers were held in the
laboratory at about 25±2oC ambient room temperature, 45 to 55 per cent relative humidity (RH) and 40W cool white fluorescent
tubes to maintain 12 hours photoperiod. The experiment was held in laboratory of the Department of Horticulture, College of
Horticulture, A. P. Horticulture University, Venkataramannagudem, West Godavari dist, A.P. (India). The experiment extended
from October 2010 to March 2011. The highest fresh weight, chlorophyll content in leaf and calyx was observed with
Al2(SO4)3 at 150 ppm treated flowers and lowest was observed in control. The microbial count in vase solution was lowest
with bleach and 8-HQS vase solutions at all concentrations compared to other biocides while the highest microbial count was
observed with control.
Key words : Dianthus caryophyllus, cut flower, biocides, chlorophyll, microbial, vase life.

Introduction
Carnation (Dianthus caryophyllus L.) belonging to

the family Caryophyllaceae is one of the most important
and an excellent cut flower crops grown in almost all the
countries of the world and ranks second on global
floriculture screen (Patil et al., 2004). Due to its excellent
keeping quality, wide range forms of myriad colors, ability
to withstand long distance transportation and remarkable
ability to rehydrate along with its lighter weight have made
carnation flowers a unique item in cut flower trade. Due
to increased demand of cut flowers in domestic as well
as international markets there is great scope to develop
suitable post harvest technology specific to each cut flower
to reach higher market price. Treatment with antimicrobial
compounds shortly after harvest is beneficial for several
flower species. The vase life of many cut flowers is
limited by an occlusion in the stem leading to premature
symptoms of water stress and finally senescence of
flower (van Doorn et al., 1999). Use of biocides, certainly
help in maintaining the better water relations.

Materials and Methods
The experiment was held in laboratory of the

Department of Horticulture, College of Horticulture, A.
P. Horticulture University, Venkataramannagudem, West
Godavari dist (A.P.), India during October 2010 to March
2011 by using biocides in holding solutions. There are 13
treatments Al2(SO4)3 150 ppm, Al2(SO4)3 300 ppm,
Al2(SO4)3 500 ppm, Bleach 25 ppm, Bleach 50 ppm,
Bleach 75 ppm, 8-HQS 200 ppm, 8-HQS 300 ppm, 8-
HQS 400 ppm, CA 10 ppm, CA 15 ppm, CA 20 ppm, and
Control (Distilled Water).
Fresh weight change (FWC)

The difference between the weight of the container
+ solution + flower and the weight of container + solution
recorded at every alternate day to measure the fresh
weight change of flower during that particular period /
duration of time (Venkatarayappa et al., 1980). The
weight of flower stems on the first day of each
experiment was assumed to be 100 per cent. Subsequent
weights were referred to as percentage of the initial value.
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Chlorophyll content in leaf and calyx
Chlorophyll was measured using chlorophyll meter

SPAD-502. Amount of chlorophyll was expressed as
SPAD units.
Microbial counts

Samples of vase water were collected at the
beginning of experiment (on zero day) and at the end of
the experiment (on the final day). After 10 fold serial
dilutions, 1 ml samples were plated out on plate count
agar media (standard methods agar of Himedia) by pour
plate method and incubated at 37oC for 2 days and
colonies formed were counted. Plates with counts
between 30 to 300 were taken as reliable and used for
calculation. The total colony counts, referred as colony
forming units (cfu) was calculated as below:

       Y
cfu = ________

       dx
Where,

Y = Number of colonies formed
d  = dilution
x = volume of the sample taken

Results and Discussion
From table 1, the increased fresh weight compared

to all other treatments was observed with Al2(SO4)3 150
ppm (100.40%). Doorn et al. (1990) found that aluminium
sulphate in vase water decreased the number of bacteria
in the stems and increased vase life with an increase in
fresh weight was reported with the same chemical in cut
roses (De Stigter, 1978).

In control, lowest FW was observed during the vase
life period because early water stress created during the
initial stages, that might have led to disturbance in the
transport of water resulting from the plugging of the
conducting tissue either physically by the microorganisms
entering through the vase water (Larsen and Frolich, 1969)
or physiologically (Rogers, 1973).

The chlorophyll content in leaf and calyx of cut
carnations slightly increased from initial day of
experimentation to day 4 and then decreased gradually
towards the end of the vase life period (table 2). The
chlorophyll content in leaf and calyx was significantly
highest with Al2(SO4)3 150 ppm (85.43 and 41.93 SPAD
units, respectively) over the other treatments in the study.
The chlorophyll content was intensified when the flower
dry matter content was higher and then it has faded due
to depletion and damage of the chloroplasts in the calyx
and leaf at advanced senescence. These results were in
the line of Misoon et al. (2000) findings, they observed

decreased chlorophyll content in leaves of carnation at
increased storage period.

Many studies have correlated an increased bacterial
count in the vase water with decreased longevity of cut
flowers (Clerkx et al., 1988; van Doorn and Perik, 1990).
According to findings of Loubaud and van Doorn (2004),
prevention of water uptake due to xylem blockage in
several cut flowers is mainly due to the presence of
bacteria in vase solution. The data given in table 1 revealed
that the microbial growth in the vase solution was very
less with all the biocide treatments compared to control.
Both the concentrations of Bleach and 8-HQS treatments
were observed free of microbial growth during day 2 of
experimentation and reduced microbial growth on 10th

day of experimentation. Reduced microbial growth was
due to their biocidal effect in vase solution. Singh et al.
(2003) observed least bacterial colonies in vase solutions
of 8-HQS and Bleach when cut carnation was treated
with these preservatives.
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