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Annual ornamental plants, mostly, propagated by seeds. Seeds of some these plants
have difficulties in germination due to ecological adaptations to environmental
conditions. In order to investigation about the effect of different treatments on the
germination of three ornamental plants, Salvia grandiflora, Bellis perennis and
Alyssum maritimum, three separate experiments were accomplished based on
Completely Randomized Design by 4 treatments and 4 replications. Treatments
include GA3 by three levels (100, 500, 1000 PPM), sulfuric acid 50% in three time
(5, 10, 20 minutes), stratification during three weeks in three temperatures (0-2, 3-
4, 5-6 °C) and control. Statistical analysis was done via Duncan Test by SPSS
software. The results showed that gibberellic acid with a concentration of 1000
ppm had the greatest effect on the percentage and speed of Alyssum maritimum
seed germination. Cold treatment did not have a significant effect on germination
and sulfuric acid treatment caused a significant decrease in Alyssum maritimum
seed germination. Different concentrations of gibberellic acid and chilling
treatments did not have a significant effect on the germination of Bellis perennis
seed, and sulfuric acid caused a significant decrease in germination. Gibberellic
acid at the concentration of 1000 ppm increased the germination of Salvia
grandiflora. The highest amount of germination in sage was observed in the
treatment of gibberellic acid at the rate of 1000 ppm (76.65%) and temperature 0-
2, and sulfuric acid in 20 minutes.
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EXTENDED ABSTRACT

Introduction

Seed quality includes genetic characteristics, seed
dormancy, germination capacity, seed vigor or vigor,
seed moisture content, storage quality or seed
deterioration. Germination capacity is the ability of a
seed to produce a normal plant under favorable
conditions (Finch-Savage & Bassel, 2016). Annual
ornamental plants, mostly, propagated by seeds. Seeds of
some these plants have difficulties in germination due to
ecological adaptations to environmental conditions.
Therefore, it is essential to understand the
ecophysiological factors affecting this phenomenon and
to create optimal conditions for the germination of
ornamental plant seeds for their propagation and
cultivation. The aim of the present study was to find the
most effective method for breaking seed dormancy in
ornamental plants and to introduce methods for
improving the germination percentage of these plants.

Materials and Methods

Among the common ornamental plants in the floriculture
industry of Isfahan Province, Bellis perennis from the
chicory family, ornamental sage (Salvia grandiflora syn.
Salvia tomentosa Mill.) from the mint family, and
marigold  (Alyssum  maritimum syn. Lobularia
maritimum) from the crucifer family, which had
difficulty in germination, were selected. Seed
germination was determined using the tetrazolium
chloride (TTC) method (Kumari & Dahiya, 2007). The
seeds were disinfected using a half percent sodium
hypochlorite solution for two minutes. Then they were
washed four times using distilled water. After the seed
preparation steps, they were subjected to the relevant
treatments. Three  separate  experiments  were
accomplished based on Completely Randomized Design
by 4 treatments and 4 replications. Treatments include
GAB3 by three levels (100, 500, 1000 PPM), sulfuric acid
50% in three time (5, 10, 20 minutes), stratification
during three weeks in three temperatures (0-2, 3-4, 5-6
°C) and control. Statistical analysis was done via Duncan
Test by SPSS software.

Results and Discussion

The results obtained from the treatments studied on
Alyssum maritimum seeds showed that the highest
germination rate and germination rate were at a
concentration of 1000 ppm gibberellic acid, and the
lowest germination percentage was at a temperature of 0-
2 and 100 ppm gibberellic acid, and a time of 20 minutes’
sulfuric acid. Previous research findings showed that
Salvia species seeds require a pre-chill treatment for
germination.  Gibberellic acid treatments also
significantly increased the germination rate after chilling
treatment in species of this genus (Tursun, 2020).
Although the results of the present study are consistent
with some studies, another study reported that chilling
could not increase the percentage and rate of sage seed
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germination because by increasing the chilling period to
four weeks, there was a significant decrease in the
percentage and rate of sage seed germination. The results
of different treatments on the seeds of Bellis perennis
showed that the highest germination rate occurred in the
control treatment and the lowest germination percentage
was observed in the sulfuric acid treatment. The cold and
gibberellic acid treatments did not differ much from the
control treatment. The lack of significant effect of
treatments on the seeds of the grass mint plant indicates
that the seeds of this plant do not have difficulty in
germination because sulfuric acid even reduced
germination, which could be due to the small size of the
seeds and also the thin shell that caused the seed embryo
to be burned by the acid. Chilling and gibberellic acid,
which are used to break seed dormancy and also increase
the germination percentage, did not have a desirable
effect on the seeds of mint, so much so that they even
reduced the germination percentage of these seeds
compared to the control treatment. It seems that the use
of these methods not only did not increase germination,
but also reduced germination. Some researchers have
stated that the germination percentage of these seeds may
be increased by heat treatment (Khakpoor et al., 2011).
Analysis of variance on Salvia grandiflora seeds showed
that the highest germination rate occurred at 1000 ppm
gibberellic acid, 0-2°C temperature, and 50% sulfuric
acid for 20 minutes, and the lowest germination rate
occurred at 5-6°C temperature, 500 ppm gibberellic acid,
and 10 minutes’ sulfuric acid. Little research has been
done on the seeds of daisies. In a study of seeds from two
different populations of Alyssum linifolium, it was found
that they germinated over a wide range of day/night
temperature  regimes. The highest germination
percentage was observed in the treatment of 20°C day
temperature and 10°C night temperature. Seed
germination was also affected by pH, with seeds
germinating in the range of pH=4 to 9, with germination
being maximal at pH=7.

Conclusion

The results showed that gibberellic acid with a
concentration of 1000 ppm had the greatest effect on the
percentage and speed of Alyssum maritimum seed
germination. Cold treatment did not have a significant
effect on germination and sulfuric acid treatment caused
a significant decrease in Alyssum maritimum seed
germination. Different concentrations of gibberellic acid
and chilling treatments did not have a significant effect
on the germination of Bellis perennis seed, and sulfuric
acid caused a significant decrease in germination.
Gibberellic acid at the concentration of 1000 ppm
increased the germination of Salvia grandiflora. The
highest amount of germination in sage was observed in
the treatment of gibberellic acid at the rate of 1000 ppm
(76.65%) and temperature 0-2, and sulfuric acid in 20
minutes.
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Table 1- Comparative variance analysis of percentage and seed germination rate in different treatments
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K e 3 100 ppm 6.76"° 86.3"° 132.6"* 11.45"¢ 6.543"° 7.324"%

GA3) 3 500 ppm 76708 75.40s 1763 13.25"s 7.389"s 9,867*
3 1000 ppm 10.23* 71.8" 237.6* 18.00* 9.173"s 16.859**

3 control 3.28"¢ 132.7" 2.345" 7.23" 13.79" 1.894 "

A Sde a4y pobe
. 3 0-2° 3.24" 146.1"¢ 8.112** 9.63* 16.35"¢ 5.134*
aan
Stratification for 3 3-4 422" 176.3"* 3.754 " 8.45"s 16.87 "¢ 2.654 "
3 weeks
3 5-6° 357" 182.8"¢ 1.659"¢ 6.99"* 10.21"¢ 1.142"¢
3 control 10.79 " 31.93"* 3.54 " 14.22" 11.47" 16.41"
Lol S gy
3 5m 11.37" 66.23* 498" 25.34* 27.23** 19.8"
EWREYN
Sulfuric acid 3 10m 12.39" 45.76"* 3.87" 27.55* 25.33** 38.76**
(50%)
3 20m 13.26 "¢ 39.45"¢ 3.69" 29.98** 24.87** 29.76*

..AJ)\:ULZ\.L@)Jiﬁdn.d):é)l:@#jwjzédau):)b@ug

ns, * and **: no significance, significance at the statistical level of 5 and 1 percent, respectively.
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Figure 1- Mean Comparison on effects of Gibberellic acid treatment on seed germination percentage of three
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