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ABSTRACT 
Gerbera is one the most important flower traded in the pot as well as cut flowers in world 
markets. Vase life of cut flowers is a key aspect of the quality of cut flowers considered in 
determination of the value of the flowers and evaluation of new cultivars. In order to 
evaluate the effects of the combination of Gibberelic Acid and Citric Acid on postharvest life 
of Gerbera flowers,   a factorial experiment was done in a completely randomized design in 
the laboratory of University of Jiroft.  The first factor of gibberellic acid (GA) was selected at 
four levels of 0 and a concentration of 50 100 and 150 ppm; and the second factor was 
selected at three levels of 0 and a concentration of 100 and 200 ppm.  Traits under study 
consisted of the relative water content, fresh weight of flower, the diameter of flowers, vase 
life of flower and the TSS. The results of analysis of variance showed that the interaction of 
GA and citric acid with all measured traits was significant so that the highest amount the 
traits was obtained from the combination of   150 ppm Gibberellic acid with 100 ppm Citric 
acid; and the lowest amount was obtained from control subject. 
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INTRODUCTION 

 

 Gerbera is a plant which belongs to Compositeae a native of South Africa, Madagascar, Asia and Indonesia 

(Dole and Wilkins, 1999). Gerbera is now grown throughout the world as cut flowers. In recent years, 

cultivation of this flower has increased significantly in Iran. Despite an increase in the cultivation of these 

flowers, duration of vase life due to rapid wilting of flower petals and the curvature of flower is very short. Vase 

life of cut flowers is a key aspect of the quality of cut flowers considered in determination of the value of the 

flowers and evaluation of new cultivars. Gerbera is one the most important flower traded in the pot as well as 

cut flowers in world markets. Flower lesions such as most agricultural products, delivered newly, are very high; 

according to statistics of 20% of cut flowers, even in industrialized countries, products' quality are lost by  

passing through market channels in the harvest, packaging, transporting and selling; and much of the remaining 

flowers are sold with poor quality (Edrisi, 1388). Postharvest physiology of cut flowers is very important to 

consider and prevent from the aging process. It is usually happened for flowers, short-lived series of organs and 

separated from the mother plant, very quickly. Also, energy resources and lack of a cuticle inhibiting 

perspiration reduce the vase life of cut flowers. Wilting of flowers is associated with a reduction in its 

ornamental value. It is essential to distinguish three periods in the life of the plant: 1. Intensive development, 2. 

fully grown, 3. aging. Each of these phases of plant development are related to separated interaction of the cells; 

and it is associated with the formation of different biochemical pathways in living organisms or activity and 

formation of new types of enzymes or enzyme systems in the phase of plant development. The use of a 

preservative solution is one way to increase its durability and vase life and maintain the quality of flowers after 

harvest. Silver thiosulphate is one of the solutions which in the past few decades, have been used for 

commercial purposes. However, it has been faced with some limitations because of the environmental impact 

(Reid, Serek, 2000). Nowadays, there have been great efforts to replace other materials instead of STS in the 

world. Many preservatives solutions have been introduced to improve the quality and durability of cut flowers; 

but a complete research has not yet been done on the effects of various chemical compounds on the durability 

and the quality of vase life of Gerbera (Danaei et al., 1390). Research has shown that the durability of vase life 

and stability of cell membranes of Gladiola flower clusters are increased significantly by using gibberellic acid 

and benzyladenine (Singh et al., 2008). The effects of gibberellic acid on durability of vase life of clarion leaves 
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were investigated; and the results showed that the gibberellic acid increase the durability of vase life of clarion 

leaves (Janowska & Jerzy, 2003). Citric acid is widely used to reduce water, establish water balace and reduce 

clogging of stems (Nowak, 1990). It is the most common type of acid used with a concentration of 50 to 800 

milligrams per liter (Halevy & Mayak, 1991). Citric acid affects on the durability of vase life of rose, 

chrysanthemum, carnation, Le Pen, Gladiolus and Astraylyza and Marguerite. If the PH of the solution is 

reduced by citric acid 5/3, effects of preservative solution are effective in improving water absorption (Nowak, 

1990). Karimi and colleagues (1387) reported an increase of the diameter of the flowers of Lilium treated with 

kinetin + GA and citric acid. Reid (1992) stated that Citric acid cause to increase the freshness of flowers by 

control of micro-organisms in the flowers' solution. Given the importance of maintaining cut flowers and short 

vase life of flowers, in this study, we are going to examine the effects of the combination of gibberelic acid with 

citric acid on postharvest vase life of gerbera flowers and to determine the effective concentration. 

 

METHODS AND MATERIALS 

 

 To evaluate the effect of gibberellic acid and citric acid on vase life of gerbera flower, a factorial 

experiment was done in a completely randomized design in the laboratory of University of Jiroft. The first factor 

of gibberellic acid (GA) was selected at four levels of 0 and a concentration of 50 100 and 150 ppm; and the 

second factor was selected at three levels of 0 and a concentration of 100 and 200 ppm which a total of 12 

treatments was conducted with three replications. In this experiment, 10 gerbera flowers of variety of 

"SUNWAY" were tested which have 30 cm in length after the cut of the end of the stem; and the following 

parameters were evaluated: 

 

 Vase life of flowers: 

 It is the time of witling of new stem and petals which means the vase life of flower is finished; and the 

results are recorded. 

 

Fresh weight, the diameter of flower and TSS: 

 Fresh weight of flower is measured in Grams daily. To measure the diameter of the flowers and stems, 

calipers are used in millimeter daily. Total soluble solids of stem are read in digital line of fractometre.  

 

Percentage of relative water content (RWC): 

 For measuring relative water content, this is shown by abbreviation of RWC, after having weighed fresh 

leaves, we put them in water with temperature 30 ° C and in the lamplight with 600 to 700 lux light intensity in 

order to absorb as much water as needed and stay for 4 to 6 hours to be swelled, then we take the swelled leaves 

and dry with filter paper and weigh. After weighing, we put them in the oven at 70 ° to be there for 24 hours to 

be dried. RWC value is calculated as follows: 

  This method is the most meaningful way to measure the amount of water in plant tissues; and therefore, it 

is the most applicable methods of all.  

 RWC= (the weight of fresh leaf – the weight of dried leaf / the weight of swelled leaf- the weight of dried 

leaf)*100 

 After completion and registration of data collection, the data were analyzed by using SAS software. Excel 

software was used to draw graphs. 

 

Results: 

 Results of variance analysis of the traits are listed in Table 1. As it is shown, effects of gibberellic acid on 

traits, vase life of flowers, fresh weight of flowers, the diameter of flower, RWC of leaf and total soluble solids 

is significant at 1% level of statistical probability. Their interaction effects on all traits were significantly 

different at the 1% level. Comparison of the mean of the interactions shows that the longest vase lives of flowers 

are respectively 17/17 and 16
th

 days of the combination of 150 ppm gibberellic acid with 100 ppm citric acid as 

well as 100 ppm gibberellic acid with 150 ppm citric acid with an average of 17/17 and 16 days of durability of 

flowers (Figure 1).  The combination of 150 ppm gibberellic acid with 150 ppm citric acid reduces the vase life 

of flower to 14/03 which shows that the negative impact of high mixture concentrations of flower life; and the 

shortest vase life of flower are respectively 9, 9/11 and 9 in control group, GA50AC0 and GA50AC100. These 

results indicate that the use of hormones and preservatives acidic compounds can be effective in extending the 

vase life of flowers because of preventing from respiration in the post-harvest flower. 

 The highest amount of fresh weight of flower is obtained at 25/40 g from the combination of 100 ppm 

gibberellic acid with 150 ppm citric acid which is not significantly different from 100 ppm citric acid and 150 

ppm gibberellic acid (figure2). 
The diameter of flower is affected by different level of gibberellic acid and citric acid and their interaction. The 
comparison of the mean of their interaction shows that the maximum diameter of the flower are related to 
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application of 100 ppm gibberellic acid with all levels of citric acid, 150 ppm gibberellic acid with 0 and 100 
ppm citric acid as well as 50 ppm gibberellic acid alone, respectively (Figure 3). It can be said that citric acid 
has more effective role in maintaining the diameter of flowers than gibberellic acid. In control group, 
Application of both of gibberellic acid and citric acid at a concentration of 150 ppm shows severe reduction in 
the diameter of the flower with the mean of 33/97 and 97 mm. 
 
Table 1: The analysis of the variance of the measured traits of gerbera flowers. 

Sources of change 
 

S. O. V 
Degree 

of 
freedom 

Vase life of 
flower 

Fresh weight of 
flower 

Diameter 
of flower RWC of leaf Total soluble 

solids 

gibberellic acid 3 48. 17** 18. 39** 39. 50** 797. 57** 2. 46** 
citric acid 2 5. 02** 0. 05* 29. 34* 4. 50** 0. 16* 

gibberellic acid* citric acid 6 21. 19** 21. 60** 47. 38** 543. 50** 2. 91** 
error 24 0. 56 1. 95 10. 30 5. 38 0. 04 
CV% - 5. 72 6. 28 7. 06 12. 37 7. 24 

 

.  
 
Fig. 1: The effects of gibberellic acid and citric acid on the vase life of Gerbera flower. 
 

 
 
Fig. 1: The effects of gibberellic acid and citric acid on the fresh weight of Gerbera flower. 
 

 
 
Fig. 2: the effect of gibberellic acid and citric acid on the diameter of gerbera flower. 
 
 Relative water content is placed under different levels of gibberellic acid, citric acid and their interactions. 
The comparison of the mean of their interaction shows that the application of 100 ppm gibberellic acid with 150 
ppm citric acid (89/67%) as well as 150 ppm gibberellic acid with 100 ppm citric acid (90/00) cause the 
maximum percentage relative water content in leaves and more freshness of flower. The minimum amount of 
relative water content is related to control subject with amount of 60/33 (figue4). 
 The comparison of the mean of their interaction shows that the maximum percentage of total soluble solids 
(TSS) is obtained 4/07% from the combination of 100 ppm gibberellic acid with 100 ppm citric acid; and the 
minimum percentage of total soluble solids (TSS) is obtained 1/76 % from control subject (figue5).  
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Fig. 3: the effect of gibberellic acid and citric acid on the relative water content (RWC) of gerbera flower. 

 

 
 

Fig. 4: the effect of gibberellic acid and citric acid on the total soluble solids (TSS) of gerbera flower. 

 

Discussion: 

 The results showed that application of gibberellic acid and citric acid mixed together improved the quality 

of gerbera flower as well increased the vase life of the flower. So, the combination of 150 ppm gibberellic acid 

with 100 ppm citric acid increased the vase life of the flower to 17 days more without reducing its quality 

significantly. The Gibberellins are large group of Di-Terpenoid compounds which some of them adjust the 

growth and control various processes such as germination, growth of stem and flowering (Edrisi, 1386). One of 

the most important commercial uses of Gibberellin is to prevent from yellowing of post-harvest flowers and 

plants, especially in the monocots. Serek and colleagues (2000) showed that Gibberellic acid delayed the aging 

of leaves and flowers in ornamental plants. Various experimental results indicated that 100 to 1000 ppm 

gibberellic acid significantly increases the vase life of cut flowers named Maryam (Abbas, 1387). ). Citric acid 

is widely used to reduce water, establish water balace and reduce clogging of stems (Nowak, 1990). ). It is the 

most common type of acid used with a concentration of 50 to 800 milligrams per liter (Halevy & Mayak, 1991).  

If the PH of the solution is reduced by citric acid 5/3, effects of preservative solution are effective in improving 

water absorption (Nowak, 1990). These authors reported that citric acid is one key extremely important element 

in preservation solution for keeping cut flowers. They showed that Citric acid as a pH-lowering substance 

inhibits the proliferation and accumulation of bacteria in the areas cut. Jokar and Salehi (1385) reported the 

impact of citric acid solution on vase life of Maaryam cut flower.  

 

Conclusion: 

 According to the results, it can be said that the gibberellic acid with citric acid with the concentrations of 

150 and 100 ppm or vice versa in gerbera flowers of variety of "SUNWAY" can increase postharvest life and 

durability of vase life. 
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