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Abstract - This experiment was performed to evaluation of using savory essential oil (EO) for improving some qualitative 
characteristics of cut rose flower during vase life.Cut rose flowerscv. Velvet were picked from shrubs growing in a 
commercial greenhouse. Cut flowers then transported to the postharvest laboratory andrecutted before treatment. The 
experiment was conducted as a factorial experiment based on a completely randomized design with combinations of savory 
oil (0, 250, 500 mg.l-1) and sucrose (0 and 2%) with three replicates and three stems (individual flowers) for each replication. 
The maximum vase life was observed in cut flower stems of 500 mg/l of savory EO solution. Savory EO treatment at 250 
and 500 mg/l had a similar significant effect on solution uptake and relative fresh weight of cut flower cv. Velvet. The 
highest level of leaf chlorophyll index  was related to 250 mg/l of savory EO (56.5) compared to control and 500 mg.l 
concentration.EOs  are safe and naturally compounds can be appropriate alternatives to extend the vase life of cut rose 
flowers.  
 
 
I. INTRODUCTION 
 
Roses are popular cut flowers and the external quality 
generally is good. However, customers consider the 
vase life of roses as a risk factor. The length of the 
period during which the rose has a good ornamental 
value, and the eventual bud opening are very 
important for the consumers satisfaction. Short 
postharvest vase life is one of the most important 
problems with the cut flowers. However, the 
longevity of vase life is an important factor in 
consumer preference (Kader  2003 and Da Silva 
2003). 
 
The water relations of cut flowers are dependent on a 
number of physiological and anatomical traits that 
regulate water loss and water uptake rates (van 
Doorn, 1998).The postharvest life of cut flowers is 
often limited by the accumulation of microorganisms 
in hydration solutions and flower stems which cause 
vascular blockage and thus reduce the vase life of cut 
flowers (Van Doorn et al. 1994). The addition of 
chemical preservatives to the holding solution is 
recommended to prolong the vase life of cut flowers. 
There is increasing public concern over the level of 
synthetic compounds using for environmental 
protection purpose. Recently there has been 
considerable interestin generally regarded as safe 
compounds. Naturally occurring biologically active 
compounds from plants are an examples of these 
compounds. These plant extracts are generally 
assumed to be more acceptable and less hazardous 
than synthetic compounds as alternative anti-bacterial 
treatments (Lambert et al. 2001; Mihajilov-krstev et 
al. 2010).This means that essential oils could be used 
in cut flower industry for improving vase life. 
Recently, it has also been reported that essential oils 
are used in preserving solution for extending the vase 

life of Gerbera (Solgi et al. 2009) and carnation 
(Bayat et al. 2011) cut flowers. 
 
This work highlights the potential of using essential 
oils as a preservative agent in vase solution for 
postharvest keeping of cut rose flower. 
 
II. MATERIALS AND METHODS 
 
Rose flowers (Rosa hybridacv. ‘Velvet’) were picked 
from shrub growing in a commercial greenhouse near 
Tabriz city, at a bending sepal stage. They were 
selected for uniformity of size and freedomfrom 
defects and mechanical damage. The cut flowers were 
then transported to the postharvest laboratory and 
used for experiment.  
 
III. TREATMENTS AND EXPERIMENT 
DESIGN 
 
The flower stems were recutted to 45 cm, and all 
leaves except for the upper three were removed. 
Three cut flowers were placed in each of 500 ml 
beakers, including treatments. Standard Savory 
(Saturjahortensis) essential oil (EO) were obtained 
from Barij Essence Pharmaceutical Company 
(Kashan, Iran). Essential oil were diluted in0.01% 
dimethyl sulfoxide(DMSO) (Merck Co., Darmstadt, 
Germany). The experiment was conducted as a 
factorial experiment based on a completely 
randomized design with combinations of savory oil(0, 
250, 500 mg.l-1) and sucrose (0 and 2%) with three 
replicates and three stems (individual flowers) for 
each replication (Table 1). The experiment was 
carried out at18±2 °C and 60% RH under continuous 
fluorescent light (15μmol m−2 s−1). 
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IV. MEASUREMENTS 
 
Vase life 
The end of vase life was defined as the time that 
flowers showed symptoms of wilting, loss and 
discoloration of the petals.  
 
Solution uptake and Relative fresh weight  
The volume of water uptake was calculated by 
subtracting the volume of water evaporated from a 
flask of the same volume without cut flowers. The 
water loss volume was calculated by subtracting the 
increase in fresh weight from the water uptake 
volume. Vase solution usage was determined using 
the formula described by Chamani et al. (2005). 
Relative fresh weight of cut stems was measured by 
weighting flowers at noon time daily forten days 
during vase life. Flowers were taken out of water for 
as short time as possible (20–30 seconds) and their 
fresh weight was expressed relative to the initial 
weight to represent the water status of the flower 
(Joyce and Jones, 1992). 
 

Sucrose (%) Savory oil 
(mg/l) Treatments 

0 0 1 
2 0 2 
0 0 3 
2 0 4 
0 0 5 
2 0 6 
0 250 7 
2 250 8 
0 250 9 
2 250 10 
0 250 11 
2 250 12 
0 500 13 
2 500 14 
0 500 15 
2 500 16 
0 500 17 
2 500 18 

Table 1. Different level of treatments in vase solution including 
savory essential oil and sucrose as preservative solution. 

 
Leaf chlorophyll Index 
Leaf greenness orchlorophyll reading values 
(measured as the opticaldensity, SPAD reading) were 
recorded on days1, 4 and 7 of theexperiment on three 
leaves per plant at similar middlepositions on the 
stems of all stems in each treatmentusing a portable 
SPAD chlorophyll meter (SPAD 502,Minolta, Japan). 
 
Statistical Analysis 
Significance tests were made by analysis ofvariance 
(ANOVA) using SAS procedure ofversion 9 (SAS 
institute, 2004). Mean comparisonswere made using 
Dunkan’s testby Duncan’s confidence intervals at p = 
0.05. 

V. RESULTS AND DISCUSSION 
 
Vase life 
According to the results shown in Table 2, using 
savory essential oil as preservative solution  
significantly(P < 0.01)increased the vase life of cut 
rose flower, over control. The maximum vase 
life(13.5 days) was observed in cut flower stems of 
500 mg/l of savory EO solution,and the lowest (8.5 
days) was observed in control. Sucrose treatment 
alone had also a significant(P < 0.01)effect on vase 
life as the highest vase life amount was observed in 
sucrose 2% compared with control(Table 3).The 
present results showed that application of savory EO 
in preserving solutions prolonged the vase life of cut 
rose flowers. Saini et al. (1994)mentioned that the 
vase life of tuberose cut flowers increased when 
placed in some chemical preservative solutions.  
 
 
Treatme

nts 
Characteris

tics    

Savory 
Essentia

l oil 
(mg/l) 

Vase life 
(days) 

Soluti
on 

Uptak
e 

(g.ste
m-

1.day-

1) 

Relati
ve 

fresh 
weigh
t (%) 

Leaf 
chloroph
yll Index 

0 8.5 c 4.2 b 93.5 b 48.7 c 
250 10.8 b 5.4 a 97.2 a 56.5 a 
500 13.5 a 5.6 a 97.8 a 54.4 b 
Table 2. Different level of used treatments in vase solution 

including Savory essential oil and Sucrose treatment. 
 
Solution uptake and Relative fresh weight  
Savory EO treatment at 250 and 500 mg/l had a 
similar significant (P < 0.01) effects on solution 
uptake and relative fresh weight of cut flower cv. 
Velvet compared with control (Table 2). These results 
showed that the concentration of 250 mg/l savory EO 
is the best treatment of keeping water balance of cut 
rose flower.Sucrose treatment had also a significant 
effect (P < 0.001) on keeping of water movement 
through cut rose stem. The highest level of solution 
uptake and relative fresh weight of the cut rose was 
observed in sucrose 2% comparison to control (Table 
3). 
 
The above results are in accordance with Solgi et al. 
(2009) who reported that an ideal flower preservative 
allows water absorption through flower tissues. Water 
absorption from the preservative solution maintains a 
better water balance and flower freshness which 
saves it from early wilting and improving vase life. 
Besides, antibacterial agents will keep the water free 
from bacteria and other microorganisms and form 
occlusion inside the stem obstructing water flow to 
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the flower (Ichimura et al. 1998 ; van Doornet al. 
1994).  
 
Leaf chlorophyll Index 
In this experiment, the effect of  savory EO on leaf 
chlorophyll index was significantly different by 
control (P < 0.05). Results showed that the highest 
level related to 250 mg/l of savory EO (56.5) 
compared to control and 500 mg.l concentration 
(Table 2). Sucrose treatment on vase solution had 
also a significant effect (P < 0.01) on this parameter 
as its highest level was observed in sucrose 2% 
compared with control(Table 3).Similar result were 
obtained by Elgimabi and Ahmed (2009), who 
demonstrated that adding sucrose at 3% treatment 
increased chlorophyll content of cut rose flowers. 
Reduction in membrane integrity, destruction of 
enzymatic systems involved in energy production and 
cellular structure components are the main 
mechanisms ofchlorophyll destruction so, it seems 
that using savory Eo and sucrose in preservative 
solution could be an inhibiting factor by keeping 
water movement to the stem and improving 
physiological processes and keeping leaf chlorophyll 
during vase life. 
 
Treatme

nts 
Characteris

tics    

Sucrose  
(%) 

Vase life 
(days) 

Soluti
on 

Uptak
e 

(g.ste
m-

1.day-

1) 

Relati
ve 

fresh 
weigh
t (%) 

Leaf 
chloroph
yll Index 

0 8.2 b 3.8 b 91.5 b 49.7 b 
2 10.3 a 5.1 a 95.2 a 53.5 a 

Table 3. Different level of used treatments in vase solution 
including Savory essential oil and Sucrose treatment. 
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