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ABSTRACT 

 

Gerbera (Gerbera jamesonii) is one of 10 most important cut flowers in the world. Gerbera is very popular and widely used 

as a decorative garden plant and as cut flower. It is one of the popular cut flower having short vase life and are mostly used freshly, so 

the improvement of vase life is the required quality to the customers. But the most important problem faced by the flowers is the 

short-life after harvest and stem neck bending. It is very much important to improve and to increase longevity and quality of these 

flowers by using chemical solutions. In this study, effects of various postharvest treatments on postharvest quality and quantity 

parameters of Gerbera were evaluated. To increase the postharvest shelf life of gerbera flowers experiments were conducted by using 

Preservative solutions viz. Citric Acid and Silver nitrate in 4 different concentrations viz. 10, 20, 30 and 40 ppm and control treatment with 

distilled water were used. The experiment was conducted with total nine treatments. The application of silver nitrate declined the rates 

of relative fresh weight reduction. The solution uptake and soluble solid contents in silver nitrate treated cut flowers were 

significantly higher than other treatment during the experimental days. The application of silver nitrate led to the promoted longevity 

of gerbera cut flowers and positive effects on the vase life of gerbera cut flowers. Stem bending, and petal shriveling were also found to 

be delay in the treatment with Silver nitrate 40 ppm. Treatment with Silver nitrate 40-ppm can extend the vase life of  harvested gerbera 

flowers by reducing the fungal infection, increase the solution uptake and by  supplementing carbohydrate for harvested flowers. 
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Introduction 

 

Gerbera is a genus of plants in the Asteraceae  family. It was named in honour of German botanist and medical doctor 

Traugott Gerber. Gerbera species bear a large capitulum with striking two-lipped ray florets in yellow, orange, white, pink or red 

colours. The capitulum, which has the appearance of a single flower is actually composed of hundreds of individual flowers. 

Gerberas are grown for garden decoration also as cut flowers for interior decoration and for making bouquets. The morphology of 

the flowers varies depending on their position in the capitulum. They are easy to grow, light weight flowers with long and slender 

flower stalk (50-70 - cm), exquisitepetal arrangements with different shades of attractive colours and moderate vase life, all in a 

combined way renders gerbera flowers to a prominent position the fourth place amongst the elite group of top ten cut flowers of the 

international flower markets (Choudhary and Prasad, 2000). The flower heads can be as small as 7 cm in diameter or up to 12 cm.  

Adding chemical preservatives to the holding solution is recommended to prolong the vase life of the cut flowers. All holding 

solutions must contain essentially two components, sugar and germicides. The sugar provides a respiratory substrate, while the 

germicides control harmful bacteria and prevent plugging of the conducting tissues. (Redman, et al., 2002). The major reasons for less 

vase life of cut flowers may be due to nutrient deficiency, bacterial and fungal infection, water stress-induced wilting and vascular 

blockage (Alaey et al., 2011). Application of various chemicals could alter the post-harvest life of cut flowers (Prashanth et al., 

2010). Different chemicals have been used in vase solution to extend vase life of cut flowers mainly by improving their water uptake 

and reducing transpiration, thereby promoting the vase life of cut flowers (Amariutei et al.,1986). 

Materials and Methods 

 

This experiment was conducted at Department of Horticulture, Faculty of Agriculture, Annamalai University from December 

2017 to February 2018 to find out the appropriate preservative solution for extending the vase life of gerbera. Gerbera variety Arka 

Krishika was used, flowers are double type with yellow in colour. Nine chemical preservative solutions were used for extending the 
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vase life and the treatments are T1 Citric Acid (10-ppm), T2 Citric Acid (20-ppm), T3 Citric Acid (30-ppm), T4 Citric Acid, (40-ppm), T5 

Silver nitrate (10-ppm), T6 Silver nitrate (20-ppm), T7  Silver nitrate (30-ppm), T8 Silver nitrate (40-ppm) and T9 Distilled water were used in 

Completely Randomized Design with three replications. Data were recorded at 6th day of the experiment on stem bending, days taken 

for first petal shriveling, solution uptake, and vase life. 

 

     Results and Discussion 

 

 

The obtained results from the studies indicated that the application of various chemicals with antimicrobial and hormonal 

effects could alter the postharvest life of cut flowers (Prashanth et al., 2010). It is stated that microbial contamination is a main 

cause of limiting the vase life of cut flowers (Kazemi et al., 2011). Flower longevity and quality of cut flowers in vase solution 

depend on number of factors like genetical constituents, pre-harvest conditions, harvesting technique, packaging, post-harvest 

handling and storage. Among the various treatments the stem diameter of gerbera flowers showed variation among different vase 

solutions at different days after treating. Maximum stem diameter was found in T8 (5.46 mm) followed by T7 (5.18m) while 

minimum stem diameter was recorded in T9 (1.52 mm) at 6th day. Freshness of gerbera flower showed variation among the vase 

solution at different days after treating. Petal shriveling conditions wrinkle and contract, especially due to loss of moisture where 

found late in T8 (10.95 days) followed by T7 (10.86 days) at 6th days after placing in vase solutions. Early Petal shriveling was 

recorded in T9 (4.92 days). Days to first stem bending varied among the different vase solutions used. Late stem bending was found 

from T8 (10.61 days) followed by T7 (10.19 days) while early stem bending was found in T9 (5.31 days). Vase life of gerbera also 

varied among the vase solutions used. Maximum vase life was found in T8 (9.14 days) followed by T7 (8.99 days) while minimum 

days flowers remain fresh in vase was in T9 (4.59 days). 

 

For the post harvesting storage, different chemicals influences the vase life and floral quality of cut flowers (Accati & Jona, 

1989), (Da Silva, 2003). The application of silver nitrate led to the promoted longevity of gerbera cut flowers was more effective 

and results in positive effects on the vase life of cut flowers. From the current study silver nitrate 40-ppm was found the best 

treatment for all of the studied parameters which was closely followed by Silver nitrate 30-ppm. The vase life of Gerbera is mostly 

depends on “bent neck.” The slowest stem bending was found in the gerbera kept in the treatment solution of silver nitrate 40-ppm. 

The hypertonic solutions inside the cells allow water to enter the cells by osmosis and thus make them turgid. This turgidity gives 

the stem a rigid, upright structure. The longest vase life was found in the treatment silver nitrate (40-ppm). Microorganisms, 

especially bacteria and fungi which grow in preservative solutions have a main adverse effect on the longevity of cut flowers 

(Ichimura & Hisamatsu 1999). These microorganisms and their products plug the stem ends and restrict the water absorption, 

which reduce the longevity of cut flowers (van Doorn et al., 1997; Alaey et al., 2011). Microbes can also produce ethylene and 

secrete toxic compounds, also pectinase and accelerated senescence. Ethylene is major plant growth regulator related to 

senescence and its external application causes accelerated senescence (Reid and Wu, 1992). Several agents have been used in cut 

flower vase solution to extend vase life by improving water uptake (Lü et al., 2010). Microbial contamination is a main limiting 

factor in postharvest life of cut flowers (Kazemi et al., 2011). It seems that antimicrobial effects of the applied beneficial 

treatments led to the declined vascular blockage, higher solution uptake, soluble solid contents and fresh weight in treated cut 

flowers by which the senescence process was delayed. The decreased microbial infection and silver-inhibited action of ethylene 

could be resulted in the alleviated senescence and declined degradation rates of compounds like anthocyanin. Based on the 

obtained results it is thought that senescence and vase life of cut flowers is closely correlated with the petal carbohydrate contents 

(Van Doorn 2004; Singh et al. 2008; Zargarani et al., 2012) and solution uptake (Nazari Deljou et al. 2011). 

 

Low carbohydrate levels in stem will reduce vase life (Hashemabadi and Gholampour, 2006) while Sugars are essential 

precursors for cut flower respiration. Longevity of many cut flowers is negatively influenced by the presence of ethylene by 

inducing various physiological responses like abscission and wilting of leaves, petals and sepals. Pathogens also affect vase life 

due to vascular blockage (Van Dome et al., 1994). The fungal infection was present in this optimum treatment solution as well, 

contrary to the theory that microbes are a major determinant of vase life (Marandi et al., 2011).  

In conclusion, the found results from the present research indicated that silver nitrate 40-ppm positively influenced the cut 

flowers in vase solution by providing food and also minimised the antimicrobial activity in the holding solution and also reduced 

the bacterial population in the vase solution, as a result increase the vessels conductivity, water uptake and had desirable effects on 

postharvest life of gerbera cut flowers.  
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Table. 1: Postharvest treatment of gerbera var. Arka krishika using different vase solutions. 

 

Vase 

solutions 

Days taken 

for stem 

bending 

Days taken for 

petel shriveling 

Solution 

uptake (ml) 

Stem 

diameter 

(mm) 

T1  6.69 7.23 36.13 2.95 

T2  8.14 8.74 39.82 3.92 

T3  9.05 9.26 41.93 4.24 

T4  9.28 9.98 44.48 4.98 

T5  7.28 8.15 37.29 3.24 

T6  8.46 9.03 41.91 4.23 

T7  10.19 10.86 47.54 5.18 

T8  10.61 10.95 49.79 5.46 

T9  5.31 4.92 30.46 1.52 

CD (p=0.05) 0.30 0.23 0.83 0.16 

SE (d) 0.15 0.13 0.43 0.07 

 

Table. 2 : Vase life analysis of gerbera var. Arka krishika using different vase solutions. 
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