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ABSTRACT 
 

A Postharvest experiment was conducted to maximize the vase life of gladiolus using different 
preservative solution in Department of Horticulture, Faculty of Agriculture, Annamalai University. In 
this experiment the treatment consisted of two preservative chemicals viz., 8-hydroxy quinoline 
sulphate @ 150, 300, 450 ppm and silver nitrate @ 25, 50, 75 ppm along with sucrose @ 2 and 4 
per cent along with control (distilled water). The results of this experiment revealed that the 
maximum water uptake, transpirational loss of water, water balance, fresh weight change, 
percentage of opened florets, floret diameter, longevity of floret, vase life was recorded in T5 (8-
HQS @ 300 ppm + sucrose 4%), when compared to control. Some parameters like optical density 
of vase solution, days taken for the basal floret to open in vase and the percentage of wilted florets 
were observed least in T5 (8-HQS @ 300 ppm + sucrose 4%). T5 (8-HQS @ 300 ppm + Sucrose 
4%) solution was found best to extend the vase life of gladiolus. 
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1. INTRODUCTION 
 
Gladiolus (Gladiolus grandiflorus L.) belonging to 
the family Iridaceae, is an important ornamental 
bulbous plant. Gladiolus is an important 
commercial flower crop having pivotal place as 
cut flower both in domestic as well as 
international market. The flowers are used in 
flower arrangement, in bouquets and for indoor 
decorations [1]. Gladiolus is a slender 
herbaceous perennial with sword shaped 
phyllode leaves, grown both for gardens and 
floral decorations. In cut flower industry the most 
important aspect is post-harvest handling in 
order to maintain flower freshness and original 
colour of flower for longer period after cutting 
from the mother plants [2]. Senescence is the 
final stage of plant development that follows the 
physiological maturity consequently leading to 
the death of cell, organ or the whole plant 
(Sudaria et al., 2017). Petal senescence is 
associated with highly physiological and 
genetically controlled processes that include 
membrane leakage, degradation of 
macromolecules and oxidative stress [3]. 
Delayed floral senescence and adequate quality 
are essentials for the marketable flowers and are 
also important goal of cut flower industry and 
researchers [4]. Longer life of cut flowers makes 
sure that the customers, retailers and final 
consumers will be satisfied and will return back 
to purchase more flowers [5]. Science works best 
when basic principles can be translated into 
practical technological solutions, and post-
harvest longevity of cut flowers can often be 
improved by use of suitable vase solutions [6,7]. 
Several attempts were made to study the effect 
of different chemicals, sugars, including growth 
regulators to extend the vase life of cut flowers 
having economic value [8-12]. Considering the 
above factors, the present work has been 
undertaken to study the influence of floral 
preservatives on the post harvest life of gladiolus 
spikes (Gladiolus grandiflorus L.) cv. American 
Beauty to evaluate the post harvest quality and 
vase life. 
 

2. MATERIALS AND METHODS 
 

Experiment was conducted at Department of 
Horticulture, Faculty of Agriculture, Annamalai 
University, during October, 2017 to find out the 
appropriate preservative solution for extending 
the vase life of gladiolus. The variety used for the 
study was American Beauty with characters such  

 
as reddish pink florets with whitish throat and 
whitish blue anthers. Spikes were 70-75cm long, 
each with 10-12 florets (8-9cm in size). The shelf 
life of the variety used was 3 days. The stems 
were procured from Hosur flower market. Twelve 
chemical preservative solution for extending the 
vase life was selected based on Kumar et al. [13] 
and the treatments are T1 (8-HQS @ 150 ppm + 
sucrose 2%), T2- (8-HQS @ 300 ppm + sucrose 
2%), T3- (8-HQS @ 450 ppm + sucrose 2%), T4- 
(8-HQS @ 150 ppm + sucrose 4%), T5-( 8-HQS 
@ 300 ppm + sucrose 4%), T6- (8-HQS @ 450 
ppm + sucrose 4%), T7- (AgNO3 @ 25 ppm + 
sucrose 2%), T8- (AgNO3 @ 50 ppm + sucrose 
2%), T9- (AgNO3 @ 75 ppm + sucrose 2%), T10- 
(AgNO3 @ 25 ppm + sucrose 4%), T11 –
(AgNO3@ 50 ppm + sucrose 4%), T12 –(AgNO3 

@ 75 ppm + sucrose 4%), T13-Control (Distilled 
water) using Completely Randomized Design 
with three Replications. Data were recorded at 
6

th
 day of the experiment on water uptake, 

Transpirational Losses, Opened florets, 
Longevity of floret, Vase life. For all the 
treatments one spikes/ 500 ml glass bottles was 
used with 200ml solution. The mean temperature 
recorded during the study period was 29.15°C 
and 84 per cent relative humidity. The 
experimental flowers were held in the laboratory 
at ambient room temperature and 29.15°C and 
84 per cent relative humidity (RH) coupled with 
40W cool white fluorescent tubes, on a 12 hours 
photoperiod. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Water Uptake (g/s) 
 
The flowers held in different concentrations of 
floral preservatives differed significantly. On day 
2, the highest WU (12.37) recorded in T5 (8-HQS 
@ 300 ppm + 4% Sucrose), followed by T11 

(AgNO3 @ 50 ppm + 4% Sucrose) with a WU of 
(12.11) (Table 1). Among all the treatments, 
control (T13) recorded significantly lowest WU 
(8.85). Similar results were obtained on day 4 
and 6. The maximum WU was observed in 
gladiolus spikes held in 8-HQS @ 300 ppm 
+sucrose 4 % due to its effective transportation 
within the floral stems and reduced stem 
blockage, which was similar to the findings of 
Marousky [14] in cut rose. Further, stem 
blockage might be due to their specific germicidal 
property which was supported by the                  
findings of Larsen and Frolich [15] in cut 
carnation. 
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3.2 Transpirational Loss of Water (g/s)  
 

Water deficit have direct effect on turgor of cut 
flowers, which accelerates wilting and 
senescence [16]. Among the preservative 
chemicals used, gladiolus spikes held in                
8-HQS @ 300 ppm + sucrose 4 ]% recorded 
highest TLW, followed by AgNO3 @                      
50ppm + sucrose 4% and least value                   
recorded in control (distilled water). The                 
biocide 8-HQS @ 300 ppm along with sucrose 
4% not only increased water uptake of gladiolus 
spikes effectively but also increased 
transpirational loss of water (Table 1).                   
Higher TLW by gladiolus spikes held in 8-HQS 
@ 300 ppm + sucrose 4% might be due to higher 
water uptake to avoid temporary water stress         
[8]. 
 
3.3 Days to Opening of Basal Floret in 

Vase (Days) 
 
The spikes held in different concentrations of 
floral preservatives differed significantly with 
lowest number of days to opening of basal floret 
(0.61) recorded in T5 (8-HQS @ 300 ppm + 4% 
Sucrose), followed by T11 (AgNO3 @ 50 ppm + 
4% Sucrose) (0.69). Among all the                  
treatments, control (T13) recorded significantly 
highest number of days to opening of basal           
floret (1.45). The results were similar to                       
the results of Nowak and Mynett, [17] in Asiatic 
lily. 

3.4 Opened Florets (%) 
 
The maximum percentage of opened florets 
(84.55) was observed inT5 (8-HQS @ 300 ppm + 
4% Sucrose) on day 6, followed by T11 (AgNO3 
@ 50 ppm + 4% Sucrose) (83.62). The minimum 
percentage of opened florets (75.20) were 
recorded in T13 (control) on day 6 (Table 2). It 
may be mentioned that opening of florets in a 
spike is largely due to interaction of higher water 
potential and reserve carbohydrate maintained in 
the floral spike in addition to the environmental 
factors like light and temperature. Benzyladenine 
at low concentrations (25 mg L-1) improves the 
vase life and floret opening of the tuberose cut 
stems, while high concentrations (100 mg L-1 ) 
were ineffective [18]. 
 

3.5 Longevity of Florets (Days) 
 
Among the different treatments, T5 (8-HQS @ 
300 ppm + 4% Sucrose) recorded the maximum 
longevity of florets (2.79), followed by the 
treatment T11 (AgNO3 @ 50 ppm + 4% Sucrose) 
with a longevity of 2.68 days (Table 2). The 
minimum longevity of florets (1.91) was observed 
in T13 (control). Longevity of floret is an important 
parameter which also contributes to the post 
harvest life of gladiolus spike. In absence of use 
of any floral preservative, the variation in 
longevity of floret as observed in the present 
study might be due to difference in genetical 
makeup of the varieties.  

 
Table 1. Effect of gladiolus flowers to different chemicals used and data recorded on 6th day of 

the experiment 
 

Treatments Water uptake (g/s) Transpirational loss of water (g/s) 

2nd day 4th day 6th day 2nd day 4th day 6th day 

T1 9.97 7.81 6.98 9.63 8.22 7.82 

T2 10.61 8.41 7.65 10.10 8.55 8.25 

T3 9.36 8.12 6.93 9.19 8.61 7.70 

T4 11.72 9.14 8.15 10.94 9.33 8.87 

T5 12.37 10.28 9.27 11.42 9.64 9.30 

T6 11.45 9.78 8.47 10.76 10.01 9.50 

T7 9.10 7.62 6.33 9.01 8.20 7.54 

T8 10.35 8.63 7.80 9.86 8.90 8.47 

T9 9.61 8.23 7.16 9.42 8.78 8.33 

T10 11.19 9.32 7.46 10.51 8.91 7.94 

T11 12.11 9.57 8.69 11.19 9.45 9.11 

T12 10.90 9.01 7.23 10.35 9.40 8.13 

T13 8.85 6.65 5.64 8.77 7.98 7.34 

SED 

CD (P=0.05) 

0.11 

0.23 

0.14 

0.30 

0.15 

0.31 

0.10 

0.22 

0.07 

0.16 

0.08 

0.18 
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Table 2. Effect of gladiolus flowers to different chemicals used and data recorded on 6th day of 
the experiment 

 
Treatments Days to opening of 

basal floret in vase 
(days) 

Opened florets 
(%) 

Longevity of 
florets (days) 

Vase life (days) 

T1 1.17 77.83 2.25 7.98 
T2 1.02 79.42 2.32 8.27 
T3 1.30 76.13 2.07 7.58 
T4 0.73 82.72 2.59 8.97 
T5 0.61 84.55 2.79 9.46 
T6 0.81 81.86 2.57 8.86 
T7 1.38 75.97 1.98 7.34 
T8 1.12 78.61 2.23 8.06 
T9 1.27 76.94 2.15 7.81 
T10 0.91 81.12 2.49 8.63 
T11 0.69 83.61 2.68 9.22 
T12 0.93 80.35 2.40 8.44 
T13 1.45 75.20 1.91 7.08 
SED 
CD (P=0.05) 

0.03 
0.05 

0.37 
0.77 

0.03 
0.06 

0.09 
0.19 

 
Further, Abdel Kader and Rogers [19] in cut 
flowers and Krishnappa and Reddy [20] in cut 
carnation reported that longevity can be 
increased by using a preservative solution 
containing an antimicrobial agent, an acidifying 
agent, and sucrose which will support the 
present results. 
 

3.6 Vase Life (Days) 
 

The gladiolus spikes held in different 
concentrations of floral preservative treatments 
differed significantly with highest vase life (9.46) 
recorded by spikes held in the treatment T5 (8-
HQS @ 300 ppm + 4% Sucrose) followed by T11 
(AgNO3 @ 50 ppm + 4% Sucrose) (9.22), while 
control recorded significantly lowest vase life 
(7.08) compared to the other treatments (Table 
2). The increased vase life period by gladiolus 
spikes in 8-HQS @ 300 ppm + sucrose 4% might 
be due to better water relations, delay in protein 
degradation, maintenance of membrane integrity, 
leading to delay in petal senescence. The 
present results were in accordance with findings 
of Dineshbabu et al. [21] in dendrobium, flowers 
who suggested that holding solutions containing 
8-HQS and sucrose improves water 
consumption, fresh weight and flower freshness 
and reduces the respiration rate and 
physiological loss in weight thereby extending 
the vase life. AgNO3 @ 50 ppm + sucrose 4% 
was also effective in increasing vase life due to 
improved water status reduction in microbial 
growth, thereby maintaining better tissue water 
potential. 

4. CONCLUSION 
 
In this study treatment combination T5 (8-HQS @ 
300 ppm + 4% Sucrose) positively influenced the 
cut flowers in vase solution by providing food and 
also minimised the antimicrobial activity in the 
holding solution, as a result increase the water 
uptake, Transpirational loss, Percentage of 
opened florets, longevity of florets and increased 
vase life of gladiolus flower. 
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