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Abstract

Damask rose (Rosa damascena Mill.) has high economic importance and commercial value. The plant essential oil
is used for perfumery, food and medicinal industries. It is necessary to know much about seed germination for study
of genetic variation and breeding improved varieties of R. damascena. In this study seed germination of R.
damascena were evaluated, using thermal period treatments. The data were analyzed based on the Randomized
Completely Design with 3 replications. Seeds were sterilized for elimination with NaOCI. Seeds of R. damascena
were subjected to five different temperature regimes. For control, the seeds were placed at 4°C continuously. The
seeds of all other treatments initially were placed at 25°C for the first warm stratification. Then they were placed at
4°C for 2, 4, 6 and 8 weeks for cold stratification as 2w/2w, 2w/4w, 2w/6w and 2w/8w, respectively. For the second
cycle, seeds were placed at 20 °C for warm stratification followed by 2, 4, 6 and 8 weeks for cold stratification. The
treatments were repeated for 3 cycles. Then the all of treatments were applied 30 weeks of continuously cold
stratification at 4°C. The results of this study showed that the thermal period treatments had significantly promoted
the germination percentage. The highest germination percentage and speed of germination were obtained for the
6w/2w treatment as (92%) and (1.17 seeds per day), respectively. The lowest germination percentage was found in
the control and 8w/2w treatments (50%). In conclusion, it was observed that with application of thermal period
(particularly 6w/2w) and 30 weeks of cold stratification to Damask rose seeds, dormancy was broken and

germination was also highly improved.
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Introduction

The genus Rosa includes 200 species and more than
18000 cultivars [1]. Damask rose (Rosa damascena
Mill.) is widely cultivated for it’s essential oil,
medicinal properties, and ornamental aspects in many
areas of the world such as Bulgaria, Turkey, India,
Morocco, Egypt, France, China and Iran [2- 4]. These
countries are the main producers of oil-bearing rose
in the world [4]. Flowers are the main part of the
Damask rose, thus, flowers yield is the most
important trait for this crop. Considerable variation
had been reported for many traits such as flower
yield, oil content in Iranian Damask rose populations
[3- 6] and molecular markers [2, 7, 8].

In many plant species delay occurs between period of
maturation and germination time. The phenomenon is
called seed dormancy. True dormancy or innate
dormancy is caused by conditions within the seed
that prevents germination under normally ideal
conditions. Rose seeds show both endogenous
(morphological and/or physiological) and exogenous

(physical and/or mechanical) dormancy [9-12]. Rose
seeds are surrounded by a hard-coated pericarp
prevents water absorption and air diffusion of the
seed and at the same time is a physical barrier to
embryo expansion [10, 13, 14]. In addition, it was
stated that high level of abscisic acid (ABA) in the
pericarp and testa of rose seeds was a major
germination inhibitor in roses [15-18]. It was
reported that the amount o ABA in a rose seed was
10 to 1000-fold higher than those in other plants [10].
Due to the above-mentioned reasons, germination of
rose seed is generally difficult. Prolonged dormancy
delays germination and reduces germination
percentage. This is a serious problem particularly in
rose breeding and plant propagation [11-13, 17, 19,
20]. Primary seed dormancy often occurs in seeds on
the mother plant in order to prevent germination
during development and maturation and often also
occurs for some time after seed harvesting [21].
Primary dormancy of many rose species can be
broken by a cold stratification period at low
temperature and with high moisture content [22].
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Seed dormancy of many rose species can be released
at 4°C, but required stratification period differs
among them. Germination of many rose species can
occur at 4°C [23]. Since, dormancy can only be
measured by germination; it is often difficult to
distinguish between the processes of dormancy
release and the processes of germination [22].
Secondary seed dormancy can occur after harvest in
seeds which are non-dormant or have emerged partly
or fully from primary dormancy [21]. Secondary
dormancy may be induced by different environmental
conditions which are unfavorable for germination, for
instance high temperature [24].

One of the most commonly methods to break
dormancy and stimulate germination in rose seeds is
stratification [11-13]. Other methods, such as
gibberellic acid treatment [11, 12, 20], hot water
treatment [25], scarification with sulphuric acid [11,
12, 26], scarification with sand paper and chemical
treatments (e.g. potassium nitrate calcium nitrate,
gibberellic acid, citric acid, 6-benzylamino purine)
[11, 12] and macerating enzymes [19], have also
been breaking seed dormancy. The aim of this
research was use of thermal period treatment to
overcome seed dormancy of Rosa damascena Mill.

Materials and Methods

The mature hips of the species R. damascena Mill.
(Fars1) were collected from the oil rose germplasm in
Research institute forests rangelands Tehran Province
(Tehran, Iran, 35° 41' N latitude, 51° 19' E longitude
and 1190.8 m altitude) in October 2005. Rose hips
contained 8 seeds per hip on average. The annual
mean temperature, relative humidity, total annual
precipitation, wind speed in the area are 18.4 °C,
37%, 325.6 mm, 3 m s, respectively [27]. The
research was conducted in pots and Petri-dish which
placed in cold room.

After that seeds had been manually extracted from
hips, they were cleaned in water and the unwanted
materials were removed. Later seeds were soaked in
water for 24h, floating seeds were discarded and
seeds which sunk in water were used in the treatment
as they were assumed to be mature and viable [11].
After drying seeds in open air for 5 days, they were
kept in white paper at laboratory temperature (20-24
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°C) until the beginning of the treatments. Seed
weight was determined based on 8 replications of 100
seeds (8 x 100 seeds) [28].

The sterilization step involved treatment of seeds
with 0.3% (v/v) NaOCI for 30 min. A few drops of
detergent were added to the treatment solutions. Then
they were rinse off with distilled water. The
scarification step involved treatment of seeds with
sand paper for 1 min.

Seeds of R. damascena were germinated at five
different temperature regimes: 4°C continuously
(control), first for 2 weeks of warm stratification at
25 °C, then 2, 4, 6 and 8 weeks of cold stratification
at 4 °C, then two-weeks of warm stratification at 20
°C in 3 cycles and then total treatments was applied
30 weeks cold stratification at 4 °C.

Plant seeds were cultivated at two different
containers: Petri-dish with filter paper and pot
containing: pith: vermiculite: perlite in the ratio of
(2:1:1 viv). A completely randomized design with 3
replications was used, and each replication consisted
of 25 seeds. Germination percentage and speed of
germination of seeds under different duration of cold
stratification were analyzed using SAS9 (2004) [29].
Means values were compared by Duncan’s multiple
range test at the 0.05 probability level. The data were
transformed to Arcsine before analysis.

Results

In this study, the average value of 1000 seeds weight
was 43.03 gr. The results showed that there were no
germinated seeds in Petri-dish, therefore, only
germination of pot samples studied and analyzed.
Thermal period treatments significantly (P< 0.05)
stimulated germination percentage during warm and
cold stratification (Table 1). At the end of this period,
germination was observed in all treatments. The
highest germination percentage values was obtained
in the 6 weeks of cold stratification at 4°C and then
two-weeks of warm stratification at 20°C in 3 cycles
(2w/ew) (92%), followed by 2w/2w (83.33%),
2w/Aw (54.17%) and 2w/8w (50%). However, the
lower germination value was 50% of the control
(Table 1).

Table 1 Effects of thermal period treatments on germination percentage (%) and germination rapidity of Rosa damascena Mill.

seeds
Treatment Germination percentage (%) Speed of germination
Control 50.00b 0.47a
2w/2w 83.33ab 0.78a
4w/2w 54.17b 0.55a
6w/2w 92.00a 1.17a
8w/2w 50.00b 0.54a
F value 718.34* 0.34"™

* ns= significant at P< 0.05 and non significant, respectively.

*Means of treatments in each column followed by the same letters are not significantly different at 5% level of probability.
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Speed of Germination

No Statistically significant differences (P>0.05) were
found between the speed of germination for the
thermal period treatments and control (Table 1).
Nevertheless, the higher values (1.17 seeds per day
was obtained for the 6 weeks of cold stratification at
4°C and then two-weeks of warm stratification at
20°C in 3 cycles (6w/2w) than that of the control
with values of 0.47 seeds per day (Table 1).
Therefore, 2w/6w treatment suggested as the best
treatment for rose seeds germination.

The results of speed of germination showed that
thermal  period treatments stimulated seed
germination speed during cold stratification over one
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year (Fig. 1). The trend of germination speed
indicated that seed germination was started from fifth
month. Germination speed of in the (6w/2w)
treatment (1.17 seeds per day) had increased rapidity
than other treatments over times (Fig. 1). The results
showed that thermal period treatments affected on the
germination rapidity of seeds. This was indeed the
case in this study, the seeds may have contained
populations with physiological dormant.

spring summer fall

time (seasons)

Fig 1. Effects of thermal period treatments on speed of germination by seedling growth in different seasons of year
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Fig 2. Seed germination in cold room (4 °C) (thermal period) and after transferring to germinator (20 °C)

Discussion

This study showed that the germination percentage of
Rosa damascena seeds was significantly affected by
thermal period treatments.

Results showed that 2 weeks of warm stratification at
25 °C, followed by 2, 4, 6, 8 weeks of cold
stratification at 4°C, then two-weeks of warm
stratification at 20 °C in 3 cycles, seeds germination
were observed in all thermal period treatments and
control. In all treatments, seeds germination started
after ending thermal period and application of cold
stratification at 4 °C (Fig 1), except for the 8w/2w

treatment, which seeds germination started before
finishing cycle 3 of the thermal period, as well as
seeds germination started from fifth month (140 days)
in 4w/2w, 6w/2w and 8w/2w treatments. Seeds
germination started from eighteenth month in control
and 2w/2w treatments (Fig 1). This indicates that the
alternate warm and cold stratification duration of
thermal period might be adequate to break dormancy
of the genotype seeds R. damascena Mill. The most
common treatment to break rose seeds dormancy is
cold stratification [11, -13, 30], and time required for
breaking dormancy varies by species and duration of
stratification [31]. For instance, the species R.
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multiflora and R. setigera need 30 days of cold
stratification; the species R. wichuraiana needs 45
days of cold stratification; and R. setigera 'Serena’ and
Rosa x reverse need 90 days of cold stratification to
obtain maximum germination percentages [31].
Moreover, Hajian and Khosh-Khui were reported that
a stratification duration longer than 150 days was
needed to remove embryo dormancy of Damask rose
seeds and that the germination percentage was over
80% through soaking seeds in 70-80% sulphuric acid
for 10 min followed by 150 to 180 days of
stratification [32]. Also Kazaz et al were reported that
the highest premature germination percentage of R.
damascena Mill. Seeds was determined in the EM+1®
(69.3%), followed by B:seepel™ (52.0%) and
Phosfert™ (44.0%). However, premature germination
was 13.3% in the seeds treated only with warm plus
cold stratification (control) [4].

In this study the highest germination percentage was
obtained in 6w/2w treatment (92%). The premature
germination percentage of R. damascena Mill. seeds
in all thermal period treatments during stratification
might be due to a temperature change . The
temperature change raised the proportion of the
growth regulators to inhibitors in the seed embryo
during stratification that caused to stimulate the
germination. The low rate of the germination might
be due to negative effect of low temperature on
enzyme activity, necessary for metabolism for seed
germination, growth and development plantlets. A
similar case was reported by Nishimoto and McCarty
(1997) [33].

The control treatments indicated that germination
occurred in continuous treatments of 4°C, and
showed seed germination was increased by
increasing cold duration (50%). It means that
dormancy had been broken in these seeds during cold
period stratification at 4°C. The 2w/2w, 2w/4w,
2w/éw and 2w/8w treatments (warm and cold
stratification) and control indicated that in all
treatments seed germination percentage was
increased with increasing cold stratification period
(with different percentages) and approximately had
steady process. It means that seed dormancy was
physiological (Fig 1). Also Fig 1 indicated that the
2w/4w, 2w/6w and 2w/8w treatments were advanced
seeds germination percentage compared to the
control and 2w/2w treatments. Therefore, the length
of the thermal period (proportion cold to warm)
affected in induce the germinated seeds. Low
germinated seeds with get prolonged the cold
stratification period in some treatments indicated that
some seeds for germination either need to more cold
or were unripe their embryos.

Conclusions

This study suggested that thermal period highly
increased germination percentage and considerably
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increased the speed of germination of R. damascena
seeds and 6w/2w treatment highly improved seeds
germination percentage (92%). According to the
observations, the highest germination rate occurred at
of stratification with 6w/2w. The study also showed
that one year of cold stratification (4 °C) followed by
2 weeks of warm stratification (20 °C) in 3 cycles
thermal period 2w/6w might be enough to break
dormancy. How long it takes for dormancy of the
genotypes R. damascena to be broken will be
clarified with further studies will be carried out on
seed embryo in future.
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