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Comparison the effect of extracts of Zataria multiflora, Mentha piperita, and Satureja on the vase...
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ABSTRACT: The short life of cut flowers in different varieties has always caused damage and economic loss. We used medicinal
plants as preservatives because they have natural, cheap ingredients and cause no environmental pollution. This experiment
aimed to investigate the effect of extracts of Satureja, Zataria multiflora, and Mentha piperita on the vase life of cut rose flowers.
This research was conducted in a completely randomized statistical design with 15 treatments and 3 repetitions, and 3 flowers
were considered in each experimental units. Rose cut flowers were provided from a greenhouse in Shiraz and after cutting the
stem ends under running water, they were placed in the vase containing distilled water + sucrose 4%, and the above extracts
with concentrations of 200, 400 and 600 ppm and distilled water as control treatment. The results showed that the extract of
satureja with concentrations of 200, 400, and 600 ppm significantly caused delays in stem bending, petal abscission, wilting
time, and increase in vase life of cut rose flowers. Statistically, no significant difference was observed between Zataria multifora
and Mentha piperita extract.
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INTRODUCTION AND GOAL

Rose with the scientific name of Rosa hybryda is a
member of the Rosaceae family and native to various
regions of the northern hemisphere (1) that currently
constitutes about 40% of all cut flowers in the United
States and is important in other countries as well (2).
Various factors can reduce the life of cut rose flowers.
So, much research was conducted to improve the vase
life of rose cut flowers. Postharvest life of cut flowers
and decorative greenery is often affected by blockage
of stem ends and xylem vessels by microbes,
physiological obstruction, and existence of air in the
xylem vessels which prevents water absorption or
leads to secretion of extracellular enzymes that can
destroy the cell walls of xylem tubes (3). Then, water
stresses due to reduced water absorption appears as
decays of petals, leaves and bent flower stems and
thus reduces the postharvest life of cut rose flowers.
However, there are significant differences in
postharvest life of different varieties of roses (4).
Because of the toxicity of most chemicals and
environmental pollutions caused by them, use of
relatively cheap, natural ingredients with no side

effects on humans and environment (5) is of very great
importance. Recent studies have shown that extracts
and essences of medicinal herbs have germicidal
effects and can replace chemical compositions in
preservative solutions of cut flowers. In a research
on the effect of the oils of thyme, caraway, and
peppermint on vase life of cut flowers of cloves, it
was shown that only the solution containing ethanol
7%increased longevity of flowers compared to the
control group (6). Sadeghi-Nejad et al. (2010) proved
anti-fungal effect of Satureja leaf extract against
several fungi so that this extract showed antifungal
activity against all tested fungi at concentrations of
5000 to 625 micrograms per ml and minimum
inhibitory concentration (MIC) varied depending on
the type of fungus (7). The results of other tests
showed anti-fungal effects of medicinal herbs extracts
including thyme and Carum copticum. The aim of
this study was to evaluate the effect of various herbal
oils on longevity of cut roses.

MATERIALS AND METHODS

This experiment was conducted as a completely
randomized design and contained extracts of Zataria
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multiflora, Mentha piperita and satureja and 4 levels of
zero-200-400 and 600 ppm + sucrose 4% and control
treatment containing distilled water + sucrose 4%, and
these treatments were performed in 3 repetitions.
Each vase consisted of 3 cut rose flowers. After
preparing the extracts of medicinal herbs, the cut rose
flowers were placed in these solutions at an average
temperature of 20 °C and relative humidity of 65 %.
The light was adjusted with 2 fluorescent lamps in
the range of 500 to 600 lux with regular 12 hours of
light and 12 hours of darkness courses. Finally, the
length of vase life, number of withered flowers, quality
of flowers, and bending of stems from vertical plane
was measured. Statistical analysis was performed
using SPSS software and comparison of averages was
made using Duncan’s multiple range test.

DISCUSSION AND CONCLUSION

Leaf longevity: the results of this study showed that
the treatment effect of water + sucrose 4% on leaf
longevity was higher than other treatments such that
it was statistically significant with the resulting
increase compared to treatment of Zataria with a
concentration of 200 ppm and treatment of Mentha
piperita with a concentration of 600 ppm (Chart 1).
Halevy and Mayak (1979) suggested that sucrose
neutralizes the effect of Abscisic acid which drives
aging (9). Hence, a combination of sugars and
antimicrobial agents are essential to increase the vase
life. The results of this research are consistent with
the results gained by Solgi et al. (2009) on gerbera
flowers (10). Carbohydrates and especially sucrose are
the main source of feeding flowers and energy supply
for biochemical and physiological processes after
separation from the mother plant. Hence, sucrose is
widely used in preservative solutions. According to
various available reports, sucrose has a great role in
increasing the vase life. Sucrose acts as a food source
or respiratory substrate, delays analysis of proteins,
and improves water balance in cut flowers.

Vase life

Results of this study showed that the use of Satureja
extract as well as sucrose in preservative solution of
flowers increases the life of flowers. This is in line with
the results obtained by Gimdil et al. (2011), Tahmasebi
et al. (2011), Azhari et al. (2010) on the increase of vase
life using vegetable oils in floral preservative solution
(11-13). Solgi et al. (2009) showed in their study that
active ingredients of herbal oils in preservative
solution of gerbera flowers lead to increase in vase
life, which confirmed the results of this experiment
(10).

Chart 1: Comparison of the different levels of preservative
solutions on leaf longevity of roses

Chart 2: Comparison of the different levels of preservative
solutions on vase life of roses

Stem bending

According to the obtained results, Satureja extracts
with concentration of 600 ppm showed the best results
in reducing the stem bending, and with increase in
wet weight and water in petals, stem bending was
reduced (chart 3). This is line with the findings of Nair
et al. (2000), Movahed et al. (2011), Kamyab et al. (2009),
and Bayat et al. (2010) regarding that the use of herbal
oils in preservative solutions of cut flowers results in
decrease of stem bending by enhancing the solution
absorption, wet weight and the water within petals
(14-17).

Chart 3: Comparison of the different levels of the
preservative solution on bending angle of roses
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Time and level of wilting

The results of this study showed that the treatment
effect of satureja with a concentration of 600 ppm on
wilting time was more than the other two extracts (4).
The comparison between treatments containing
extracts on percentage of rose wilt suggested that
treatments of 200 ppm thyme and 400 ppm
peppermint had a significant decrease compared to
the control satureja. And other treatments in this
study had no significant differences relative to each
other (chart 5). Pearson-Mims et al. (1990) indicated
in their research that by increase in the vase life, water
relations of cut flowers gradually changes and the
following are observed: reduced solution absorption,
reduced relative wet weight and amount of water
available in different parts of the flower stems (18).
Of the reasons for this change are the microorganisms
growing in the flower stems which disturb water
absorption and finally cause wilting of flowers.
Mousavi Bazaz and Tehrani Fard (2011) examined the
effect of ethanol, methanol, and herbal extracts of
peppermint, thyme, and caraway on the vase life of
Alstroemeria and observed the beneficial effects of
herbal oils on increase of the vase life (19). One of the
conventional methods of preserving cut flowers is the
use of various preservative solutions. Sucrose is a
compound commonly used in such solutions. This is
the precursor and energy source needed for breathing
and carbon skeleton formation (20-21). However,
sugars stimulate growth and increase of bacteria in
the solution which ultimately leads to clogging of
xylem vessels of cut flowers (21) Therefore, use of
disinfectants and microbicides like essences in vase
solutions helps to prevent blockage of stem xylem
vessels, reduces microbial growth and stem resistance
to water flow and leads to increase in absorption of
solution by flowers and ultimately, increase in their
vase life (22).

Petal abscission

Results of this study showed that the treatment effect
of 200 mg peppermint had a significant decrease
compared to other treatments of satureja. Among
treatments containing satureja oil, statistical increase
was observed compared to other treatments but this
increase was not significant (Chart 6). Research has
shown that adding a bactericidal combination with
sucrose has a better effect on vase life. The reason for
this was bacterial population control and non-
production of toxic metabolites by vase microbes (23).
Antimicrobial properties of herbal oils is due to the
active ingredients in such oils. Due to overlapping

activities of various compounds present in oils, the
wall and cell membrane of pathogens is damaged and
permeability of cells is increased; this leads to damage
and death of pathogenic cells (24).

According to the results of this research, it can be
stated that the use of satureja extract with volatile
essences and antibacterial properties can help to
extend the cut rose flowers life. Since this is a herbal
treatment and has no harmful environmental effects,
it can be used as an organic preservative solution.
Extracts can also be used as safe and nature-friendly
substitutes for chemicals to increase the vase life of
roses, and commercialization of these compounds
requires additional testing of their formulations.

Chart 5: Comparison of the different levels of preservative
solutions on the wilting percentage of roses

Chart 4: Comparison of different levels of preservative
solutions on wilting time of roses

Chart 6: Comparison of the different levels of preservative
solutions on rose petal abscission
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