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Abstract       The paper presents the results that were obtained upon storing 
4 varieties of carnation in refrigerated conditions. The varieties (White Sim, 
Nora, Yellow Dusty Slim, Samantha) were harvested in the phase of a closed 
bud. After refrigerated storage without water and at a temperature of +1°C for 
different lengths of time (two to ten weeks) the flowers were pulsed at a 
temperature of +4°C for a day, within a preservation solution that has the 
following composition: sucrose 10% + copper sulphate 0.1%. The next stage 
was to deposit the flowers in a room where the temperature was of 23°C and 
keep them in the same solution so as to stimulate their opening. Subsequent 
to their opening the flowers were kept in water and in a preservation solution 
(sucrose 4% + copper sulphate 0.1% + sodium chloride 0.02%) in order to 
determine the length of their life in a vase at a temperature of 20°C. The 
obtained results highlight the fact that by respecting the storage technology, 
the vase-life at the temperature of the environment is different according to 
each variety, even after being stored for ten weeks. The diameter of the 
flowers is larger as compared to the diameter of freshly harvested flowers. If 
the consumer uses the preservation solution the vase-life will be prolonged 
with 5-6 days as compared to keeping them in plain water.   
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Keeping carnations in water at a low temperature 

reveals the fact that there are certain disadvantages 

concerning: the reduced period of storage within 

conditions of cold and a diminished vase-life at 

consumer, the necessity to perform refreshing 

operations concerning the sections located at the base 

of the stem and the changing of water, a large space 

occupied by vases, an elevated water consumption, the 

frequent freezing of the water in the vases and also of 

the flowers because of the cold air with negative 

temperatures coming from the fan and falling directly 

on the flowers [1]. 

 Research concerning the long term storage of 

carnations without water is highly justified both 

because it eliminates the reminded deficiencies as well 

as it ensures stocks of flowers in the periods in which 

sales are low and it capitalises them when the demand 

is maximum due to certain events. 

 At a global scale numerous researches have 

been conducted regarding the storage of flowers 

without water [7,8]. 

Researches showed some aspects referring to 

dry storage, to temperature relation with vase- life, to 

cold period storage [4,5,6]. 

 Several researchers have shown the negative 

effects of improper storage temperatures on vase life of 

a range of cut flowers [3]. 

 In our country what has been studied is the 

influence of the opening phase at carnations and the 

length of the period when subjected to cold upon the 

behaviour of flowers in the water at the temperature of 

the environment after storage [2]. 

The present paper reveals the obtained results 

from storage without water of four varieties of 

carnation which were harvested in the phase of closed 

bud (F I), with the petals gathered at the top having the 

shape of a cone. The purpose was to establish the vase-

life, both in water as well as in preservation solution. 

 

 Material and Methods  

 
 The carnations that were used were of extra 

quality, the varieties being White Sim, Nora, Yellow 

Dusty Sim and Samantha, harvested in the months of 

November and February respectively, in the phase of 

closed bud (F I) from a year 1 culture. 

 Subsequent to storage in refrigerated 

conditions without water for different periods of time 

(two, three, four, five, six, seven, eight, nine and ten 

weeks), the flowers were strengthened at a temperature 

of +4°C for a day, within a preservation solution that 

has the following composition: sucrose 10% + copper 

sulphate 0.1%. The next stage was to deposit the 
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flowers in a room where the temperature was of 23°C 

to stimulate their opening while being kept in the same 

solution for three days in order to reach a diameter of 

approximately 60 mm, according to the variety. 

 Subsequent to their opening the flowers were 

kept in water and in a preservation solution (sucrose 

4% + copper sulphate 0.1% + sodium chloride 0.02%) 

in order to determine the length of their vase-life at an 

environmental temperature of 20°C. what was 

observed was the diameter of the flowers and the 

lifespan in a vas, data that was compared with the 

values realised by fresh flowers which were harvested 

in the phase of open flower. Ten flowers were used for 

each variety. 

 

 Results  

 
 The maximum diameter of the flowers that 

were kept in water and in preservation solution is 

presented in Table 1 and in Figures 1 and 2. 

 

Table 1 

Maximum diameter of carnations kept in water and in preservation solution subsequent to their storage in 

refrigerated conditions without water 

UM=mm 

Opening phase 

and storage 

period/variety 

White Sim Nora Yellow Dusty Sim Samantha 

Water
1
 Solution

2
 Water Solution Water Solution Water Solution 

F IV (open 

flower)   

without storage 

 81.2 b
3
 89.9 a 82.4 b 98.5 b 71.5 c 85.5 b 79.7 b 86.2 b 

F I     

without storage 

84.4 a 91.8 bc 85.7 a 99.7 a 78.8 ab 84.6 a 89.6 a 91.4 a 

F I   

2 weeks 

84.8 a 91.6 c 86.9 a 88.3 a 74.5 c 85.5 b 87.5 a 91.5 a 

F I   

3 weeks 

85.9 a 92.4 abc 87.8 a 99.8 a 75.6 b 86.7 a 88.6 a 92.6 a 

F I   

4 weeks 

85.7 a 92.2 abc 86.4 a 100. a 78.9 ab 89.4 a 89.4 a 92.2 a 

F I  

5 weeks 

83.5 b 92.4 abc 85.8 a 99.5 a 79.2 ad 86.8 a 87.3 a 93.1 a 

F I  

6 weeks 

89.9 a 95.5 c 86.9 a 98.7 a 79.5 a 86.7 a 87.8 a 93.3 a 

F I  

7 weeks 

84.7 a 92.8 abc 85.6 b 99.6 a 78.5 ab 85.8 ab 86.6 a 94.2 a 

F I  

8 weeks 

83.8 b 93.9 a 85.7 b 98.7 b 77.9 ab 86.2 ab 86.9 a 92.5 a 

F I   

9 weeks 

84.5 a 92.6 abc 88.7 a 99.9 a 78.9 ab 85.9 ab 86.7 a 93.5 a 

F I  

10 weeks 

94.8 a 93.5 ab 86.8 a 97.9 b 78.6 ab 85.9 ab 88.9 a 94.2 a 

Average/ solution 83.38 B 92.24 A 86.24 B 99.25A 77.39 B 86.1 B 87.18 B 91.81A 
1  Water – storage in water at a temperature of 20°C  after opening in a solution of sucrose 10% + CuSO4 0.1% 
2  Solution – storage in a solution of sucrose 4% + CuSO4 0.1% + NaCl 0.02% at a temperature of 20°C after opening in the solution 
3  In the case of a column the values noted with the same letter (a…d) do not present significant differences at a level of 5% 

subsequent to the Duncan test. Averages per solution within the same variety are separated by means of the letters A and B. 

 

 

The table reveals that the carnations harvested in the 

phase of closed bud which were opened with the aid of 

a preservation solution have a larger maximum 

diameter as compared to the flowers which were 

already opened on the plant, when they were kept at an 

environmental temperature both in water as well as in 

the solution, the differences being significant in all 

varieties. 

 The average values of the maximum 

diameters at the White Sim and Nora varieties, kept in 

preservation solution are bigger (92.24 mm and 99.25 

mm respectively) as compared to the varieties Yellow 

Dusty Sim (86.10 mm) and Samantha (91.81 mm), as it 

is presented in Figures 1 and 2. 
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Fig. 1. Maximum diameter of the White Sim and Nora varieties in dynamics during the refrigerated storage without 

water 

 

 
 

Fig 2. Maximum diameter of the Yellow Dusty Sim and Samantha varieties in dynamics during refrigerated storage 

without water 

 

 

It has been noted that the length of the period in which 

the flowers were stored in conditions of cold did not 

influence the maximum diameter of the flowers, not 

even after ten weeks of refrigerated storage without 

water. The diameters maintained the values that were 

realized by each variety in the solution it was kept in. 

 The maximum diameter of all studied 

varieties is influenced by the storing liquid, higher 

values being recorded when the storage was made with 

the aid of preservation solution as compared to storage 

in water. All varieties revealed significant differences 

as concerns the average per solution. 

 The vase-life at a temperature of 20°C, 

established both in water as well as in preservation 

solution after the opening of the flowers is presented in 

table 2 and in figures 3 and 4. 
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Table 2  

The vase-life of carnations kept in water and in preservation solution after refrigerated storage without water 

UM=day 

Opening phase 

and storage 

period/variety 

White Sim Nora Yellow Dusty Sim Samantha 

Water
1
 Solution

2
 Water Solution Water Solution Water Solution 

F IV (open 

flower) without 

storage 

7.9 c
3
 14.8 cd 8.7 c 14.9 d 7.3 c 13.0 c 7.9 d 13.6 e 

F I     

without storage 

8.4 bc 15.4 a 9.2 bc 15.3 bcd 8.4 ad 13.9 a 8.4 c 14.7 c 

F I   

2 weeks 

8.6 b 15.1 ab 9.3 abc 15.5 abc 8.5 abc 13.7 ab 8.5 bc 14.9 bc 

F I   

3 weeks 

8.6 b 15.0 bc 9.2 bcd 15.6 ab 8.6 ab 13.6 b 8.6 abc 15.1 bc 

F I   

4 weeks 

8.5 b 15.3 ab 9.4 ab 15.5 abc 8.5 abc 13.8 ab 8.7 ab 15.0 bc 

F I  

5 weeks 

8.8 ab 15.0 bc 9.5 a 15.4 abc 8.7 a 13.7 abc 8.6 abc 15.2 ab 

F I  

6 weeks 

8.4 bc 15.1 ab 9.4 ab 15.7 a 8.3 bcd 13.8 ab 8.8 a 15.6 a 

F I  

7 weeks 

8.5 b 15.0 bc 9.2 bcd 15.2 cd 8.5 abc 13.7 ab 8.7 ab 14.8 bc 

F I  

8 weeks 

8.3 cd 14.9 cd 9.0 dc 15.0 dc 8.3 bcd 13.6 b 8.8 a 15.0 bc 

F I   

9 weeks 

7.6 c 14.0 c 9.5 f 14.6 f 7.3 e 12.8 d 7.6 e 13.6 e 

F I  

10 weeks 

7.2 f 12.9 f 7.9 g 13.5 g 6.9 f 11.4 e 7.8 f 12.7 f 

Average/ 

solution 

8.25 B 14.77 A 9.03 B 15.11 A 8.13 B 13.36 A 8.31 A 14.57 A 

1  Water – storage in water at a temperature of 20°C  after opening in a solution of sucrose 10% + CuSO4 0.1% 
2  Solution – storage in a solution of sucrose 4% + CuSO4 0.1% + NaCl 0.02% at a temperature of 20°C after opening in the solution 
3  In the case of a column the values noted with the same letter (a…d) do not present significant differences at a level of 5% 

subsequent to the Duncan test. Averages per solution within the same variety are separated by means of the letters A and B. 

  

Following an analysis of the values in the 

table it has been noticed that up to eight weeks of 

refrigerated storage, the vase-life of the flowers stored 

without water is longer as compared to that of the 

flowers which were already open on the plant (F IV), 

the differences being significant in the case of all 

varieties and preservation solutions used. After storage 

without water for two to eight weeks the vase-life has 

very close values to the lifespan of flowers harvested in 

the same phase (F I) bit which were kept in conditions 

of cold; the differences were insignificant in the 

majority of combinations. 

 After eight weeks of refrigerated storage the 

vase-life diminishes both in the case of storage in water 

as well as in preservation solution, the difference being 

of one or two days as compared to the other values. 

 It has also been noticed that if the storage is 

made with the aid of preservation solution the lifespan 

increases with up to five or six days as compared to 

storage in water, according to the variety. Thus, the 

average of the solution for the White Sim variety is of 

14.8 days, while the average of the water is of 8.3 days. 

The other varieties recorded different values  

as follows: Nora – 15.1 days and 9.0 days respectively, 

Yellow Dusty Sim – 13.4 days and 8.1 days 

respectively, Samantha – 14.6 days and 8.3 days 

respectively (Figures 3 and 4). 
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Fig. 3. The vase-life of the White Sim and Nora varieties in water and in preservation solution subsequent to 

refrigerated storage without water 

 

 

 
 

Fig. 4. The vase-life of the Yellow Dusty Sim and Samantha varieties in water and in preservation solution subsequent 

to refrigerated storage without water 

 

 

Conclusions  

 
1. Storage without water of a healthy and strong 

material of carnations together with the maintaining of 

a constant temperature of +1°C ensures a vase-life with 

water at an environmental temperature subsequent to 

refrigerated storage which is corresponding to the 

variety, even after ten weeks of storage without water 

and the diameter of the flowers is significantly larger 

as compared to that of freshly harvested flowers. 

2. Usage of a preservation solution (sucrose 4% 

+ copper sulphate 0.1% + sodium chloride 0.02%) by 

the consumer increases the vase-life by up to five or six 

days as compared to keeping the flowers in water. 
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