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Keeping quality is an important parameter for evaluation of cut flower 
quality, for both in export and domestic markets. Holding solution 

should contain chemical preservatives to prolong the vase-life of cut 

flowers. These holding solutions must contain germicide to control 

harmful bacteria and prevent plugging of the conducting tissues. For 

many years, floral preservatives have been acidified and have usually 

included biocides to inhibit bacterial proliferation. The sugars provide a 

respiratory substrate, while the germicides control harmful bacteria and 

prevent plugging of the conducting tissues. For flower opening, large 

amount of soluble carbohydrates is required as the substrate for 

respiration and synthetic materials as well as osmolytes. Present study 

was carried out for Cosmos sulphreus Cav. Cut flowers. Various 
chemical preservatives were used to prolong shelf life of cut flower of 

Cosmos sulphreus. Among them citric acid + sucrose maintain same 

water balance as compare to the D.W. but increased shelf life by 1 day 

i.e. 5 days. 

 
 Copy Right, IJAR, 2016,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
India has an ancient heritage when it comes to floriculture. India is the second largest producer of flowers after 

China (Mathur and Pachpande, 2013). Floriculture products consist of cut flowers, loose flowers, potted plants, 

plant rentals, seeds, bulbs, tubers, rooted cuttings and dried flowers or leaves. Floriculture products are classified in 

two categories: Cut flowers and foliage; Plants and young plant material including bulbs, tubers, tuberous roots, 

rhizomes, corms, flowering plants, rooted and un-rooted cuttings. Among all products cut flowers are in 

considerable demand in both domestic and export markets. Besides floral arrangements, Cosmos is widely used in 

bouquets and in dry flower crafts. The cut flowers have a long vase-life, which fetches premium market prices. 

Keeping quality is an important parameter for evaluation of cut flower quality, for both domestic and export 

markets.  

 
Prolonging vase life of cut flower is one of the most important aspect fields of floristry (Umebeseet al., 2010). 

Among all flower organs, petals primarily determine the commercial longevity of the flowers and as a result much 

attention has been given to the physiological and biochemical processes that occur during petal senescence. Petal 

senescence is visibly shown by wilting or withering which vary depending on the species. Wilting of petals is due to 

loss of turgidity while withering is a colour change and slow dehydration. In most of the species flowers shows 

visible symptoms of senescence, i.e. the petals will abscise, also the time between visible symptoms and abscission is 

quite variable. In some species like Carnation, abscission takes place much later than visible senescence while in 
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Tulip, visible senescence and abscission occur at about the same time. Prolonged vase life is one of the most 

important factors for quality of cut flowers. Senescence of cut flowers is induced by several factors e.g., water stress 

(Sankat&Mujaffar, 1994), carbohydrate depletion (Ketsa, 1989), microorganisms (van Doorn& Witte, 1991) and 

ethylene effects (Wu et al., 1991).  

 

Addition of chemical preservatives to the holding solution is recommended to prolong the vase-life of cut flowers. 
All holding solutions must essentially contain two components viz., sugar and germicides. Therefore, the techniques 

of prolonging the vase-life of flowers will be a great asset to the growers and users.  A major cause of deterioration 

in cut flowers is blockage of xylem vessels by microorganisms that accumulate in the vase solution or in the vessels 

themselves. For many years, floral preservatives have been acidified and have usually included biocides to inhibit 

bacterial proliferation (Nowak &Rudnicki, 1990). The sugars provide a respiratory substrate, while the germicides 

control harmful bacteria and prevent plugging of the conducting tissues. For flower opening, large amount of soluble 

carbohydrates is required as the substrate for respiration and synthetic materials as well as osmolytes.  

 

Material and Method:- 
Flowers were harvested when all the florets opened fully and were perpendicular to the stalk. The flowers were 

harvested early in the morning and were immediately placed in water for pre-cooling. The stalks were cut again 

prior to placing them in holding solution to study the keeping quality. Glass test tubes were used to hold the floral 

preservatives and a uniform volume of 50 ml of holding solution was prepared freshly and dispensed into the tubes. 

The tubes were kept at room temperature and with adequate aeration. The flowers were placed away from direct 

sunlight. Holding solutions with different chemical preservative were used and the experiment was conducted in 

completely randomized design with three replications (Table 1). 

 

Results and discussion:- 
During present study distilled water (DW) as preservative solution was the control set and the flowers kept in 

distilled water under cut conditions were selected further for conducting biochemical studies. Total water uptake, 

total transpiration water loss, total water balance and shelf life of flower in days are shown in Table- 1. As shown in 

the table- 1 different chemicals and their combinations have proved beneficial in enhancing the shelf life of Cosmos 

sulphreus Cav. by possibly causing some alteration at the biochemical level of flower that improve water balance in 

the petals. 

 
Table-1:- Showing effect of chemical preservatives on various parameters to study post harvest shelf life of cut 

Cosmos sulphreusCav. 

Treatment Total 

transpiration 

water loss 

(In gm/flower/day) 

Total water 

uptake 

(In 

gm/flower/d

ay) 

Total water 

balance 

(In 

gm/flower/d

ay) 

Shelf life in 

Days 

(In 

gm/flower/

day) 

D.W. 6.58 6.30 -0.26 4 

Sucrose (1 %) 10.47 9.52 -0.95 5 

Citric Acid (100 ppm) 10.23 8.86 -1.37 5 

Citric Acid (100 ppm) + Sucrose (1 %) 5.81 5.55 -0.26 5 

MH (100 ppm) 6.89 6.41 -0.48 5 

MH (100 ppm) + Aluminum sulphate(100 

ppm) +Sucrose 

9.47 8.64 -0.83 5 

MH (100 ppm) + Sodium benzoate (100 ppm) 

+Sucrose (1 %) 

8.62 7.32 -1.3 5 

MH (100 ppm) +Citric Acid (100 ppm) + 

Sucrose (1 %) 

8.82 7.56 -1.26 5 

MH (100 ppm) + Aluminum sulphate 

(100 ppm) 

11.43 10.28 -1.15 5 

MH (100 ppm) + Sodium benzoate (100 ppm) 7.32 6.52 -0.8 5 

MH (100 ppm) + Citric Acid (100 ppm) 10.17 9.38 -0.79 5 

MH (100 ppm) + Sucrose (1 %) 6.74 6.44 -0.3 5 

Citric Acid (100 ppm) + Sucrose (1 %) 5.83 4.81 -1.02 5 
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+Sodium benzoate (100 ppm) 

Citric Acid (100 ppm) + Aluminum sulphate 

(100 ppm) + Sucrose (1 %) 

10.54 9.24 -1.3 5 

Citric Acid (100 ppm) + Sodium benzoate 

(100 ppm) 

9.41 8.74 -0.67 5 

Citric Acid (100 ppm) + Aluminum sulphate 

(100 ppm) 

6.45 5.84 -0.61 5 

Sodium benzoate 6.14 5.84 -0.3 5 

 

Many researchers have shown that shortage of soluble carbohydrate in petals is one of the most important causes for 

shortening vase life of cut flowers, so addition of sucrose in vase solutions increases flower longevity.  Delaying 

protein degradation, controlling respiration, higher water uptake and inhibition of ethylene production in cut flowers 
are the other advantages of sugars Ichimuraet al., 1999; Ichimuraet al., 2006; Ichimuraet al., 2003; Liao et al., 2000 

support the result of present research work that flowers preserve well in vase solution containing sucrose showing 

maximum water uptake than other preservatives. Similar results were also reported by Steinitz (1982) and Awadet 

al., (1986) in Gerbera and Zinnia, respectively.  

 

The water balance in the flower petals is the most crucial aspect for post harvest shelf life. MH, Citric acid, Sucrose, 

Sodium Benzoate, Aluminum sulphate and in combination have been found to influence water balance. The 

aesthetic shelf life of Cosmos sulphureuswas 5 days in all these  sets and water balance seen in Citric acid + Sucrose 

is similar to DW set but shelf life had increased be one day, like wise MH + Sucrose shows good water balance and 

improved shelf life and so on. 

 
During experiment it was observed that preservative solutions MH (100 ppm) and citric acid (100 ppm) with sucrose 

(1%) showed more water balance than the without addition sucrose (1%) solution. More water balance helps cut 

flower to extend shelf life. Steinitz (1982) opined that addition of sucrose to the solution increased the mechanical 

rigidity of the stem by inducing cell wall thickening and lignification of vascular tissues. Sugars alone, however, 

tends to promote microbial growth. The blockage of the base of stem due to bacterial plugging results in decrease of 

water uptake by stem. A very high level of turgidity is necessary for continuation of normal metabolic activities in 

the cut flowers. Organic acids play an important role in reducing the pH in preservative formulation. Generally, 

citric acid is used to lower the pH of vase solutions for Gladiolus glandiflorus L (Hunter et al., 2004). Citric acid 

prevents the plugging of vascular tissue thus results in improved water balance and enhanced the intensity of petal 

colour probable by changing the pH of cell sap. Use of citric acid at 0.5-0.7% in holding solution promoted the floral 

development and keeping quality of cut spikes of tuberose (Leivet al., 2005). Leivet al., 2005, also suggested that 

aluminiumsulphate can be used as a germicide in floral preservation. Waithakaet al., 2001, attributed the effect of 
aluminium to lowering the pH of rose petals and stabilizing the anthocynins, thereby improving the keeping quality 

of rose cut flower. It has been reported that aluminum sulfate extended vase life and improved water relation and 

postharvest quality of cut rose flowers by antimicrobial effect (Edrisi, 2003; Ichimura and Ueyama, 1998). 

 

Some vase solutions including sucrose extend the vase life of cut flowers (Kuiper et al., 1995; Ichimura&Korenaga, 

1998). Floral preservative solution containing aluminum sulfate at 150 mg L-1 under 25°C, extended cut eustoma 

(EustomagrandiflorumShinn. cv. HeiHou) vase life (Liao et al., 2001). The effect of other chemical treatment in 

increasing vase life of some cut flowers has been suggested by many authors (Saradhi& Ram, 1989; 

Ichimura&Korenaga, 1998; Van Meeterenet al., 2000). Therefore, the vase life varied among various cultivars in 

carnation (Wu et al., 1991; Onozakiet al., 2001) and gerbera (Wernettet al., 1996). 

 
The purpose of the present study was determining cultivar responses of Chrysanthemum cut flowers to different 

chemical treatments in order to increase their post-harvest vase life of Chrysanthemum cut flowers. It has been 

suggested that use of disinfectants improve water conductance by preventing bacterial growth and producing 

occlusions (Van Doorn, 1998). In addition to HQS, many germicides, such as silver nitrate, aluminum sulfate, 

copper sulfate, cobalt chloride etc have been shown to inhibit bacterial growth in cut flower stems (Van Doorn, 

1997). Whether these chemicals are effective for various cultivars needs to be examined because it was suggested 

that uptake of different solution (Ichimuraet al., 2002), ethylene production (Branadt& Woodson, 1992) 

carbohydrate (Ketsa, 1989) and transpiration (Ichimuraet al., 2002) between cultivars could be the causes of 

variation in vase life. 
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Ichimura and Hiraya (1999) reported that treatment with sucrose extends the vase life of florets harvested at a bud 

stage. Cut flowers treatment with sugars increases the availability of respirable substrates (Da Silva, 2003), delay the 

onset of hydrolysis of structural cell components (Donoghue et al., 2002), decrease ethylene production and 

sensitivity (Pun et al., 2005). Treatment with sucrose in combination with chemical treatments extends the vase life 

of cut Chrysanthemum flowers. This effect is due to supply of carbohydrates as well as inhibition of vascular 

occlusion by chemical treatments. 

 

Conclusion:- 
Irreversible complex changes occurring at the physiological and biochemical levels results into the termination of 

shelf life, hence it promotes the study of senescence and post harvest research. During post harvest study it was 

observed that under cut condition having D.W. alone as holding solution, flower lived for 4 days with 4th day as the 

senescence stage. During post harvest experiments, flowers kept in different chemical preservative solutions. 

Among them Citric acid (100 ppm) + Sucrose 1 % showed same water balance as compare to D.W. but increased 
shelf life by 1 day i.e. 5 days.   
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