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ABSTRACT

Germination controlling mechanisms are important in nature, because they contribute to natural survival
and dissemination of species. In this investigation the type of seed dormancy in flower of an hour, Hibiscus
trionum L. and the best treatment for its scarification was determined. Preliminary experiments showed no
germinated seeds when the seeds kept in tap water without any treatment. Scarification with sand paper and
cold sulphuric acid and using boiling water increased the germination percentage, whilst stratification,
sandpaper + stratification and cold acid + stratification had not any effect on seed germination. Hard seed coat
was found to be the principal cause of poor seed germination. Therefore, each treatment that break the seed
coat and induce entrance of water can increase the germination percentage. In this investigation, the best
treatment for removing physical seed dormancy caused the highest germination percentage was obtained using
the sand paper. Flower of an hour  produces many beautiful flowers, with short life but in a relatively long
flowering time, has an excellent potential for using as an ornamental bedding plant. According to the results
of this experiment, this plant can be easily propagated by seed. Further experiments are needed for
domestication of this plant as an excellent ornamental crop. 
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Introduction

Flower  of  an hour (Hibiscus trionum L.), is an annual plant, and a member of the family Malvaceae
(Fig. 1). Its origin is uncertain, but it had been introduced to Australia, Iran and other countries. The petals
are creamy-yellow, 3-4 cm long, with a dark purple basal spot and its flowering time is during the summer.
The calyx inflates after flowering to form the bladder that encloses the fruit and this case gave a good
appearance for plant after the flowering (Ramsey et al., 2006).             

Germination controlling mechanisms are important in nature, because they contribute to natural survival
and to dissemination of species (Khosh-Khui and Bassiri, 1976). A comprehensive work dealing with laboratory
and field methods for breaking dormancy of 23 species of weed seeds is reported by Everson (1949). Some
of the various treatments used were sulphuric acid, light, and low or alternating temperatures. Khosh-Khui and
Bassiri (1976) found that hard seed coat was the principal cause for poor seed germination of myrtle’s seed,
and scarification with cold acid for 60 min at 20NC was the best treatment for removing dormancy. Mechanical
scarification and concentrated sulphuric acid treatment have been widely used to improve seed germination of
several hard seeded coat species (Tigabu and Oden, 2001). The germination responces of Medicago orbicularis
L. Bartal and Astragalus hamosus L., to mechanical, physical and chemical scarification, applied for removing
seed dormancy, has been demonstrated that dormancy exclusively imposed by seed coat (Patane and Gresta,
2005). Exogenous dormancy, probably a combination of mechanical and chemical dormancy is present in the
three species of Passiflora, and the presence of physical dormancy was found in Passiflora mollissima (Kunth)
L.H. Bailey (Delanoy et al., 2006).    
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Fig. 1: Flower of an hour can be used as an annual bedding plant.

Since no report is available on the germination characteristics, or the effect of environmental conditions
on flower of an hour seeds germination, the objective of the present study was determining the nature of
dormancy and the best treatment for scarifying the seeds. 

Materials and methods

Dry seeds of flower of an hour were collected from a native population distributed in 25 km east of
Doroud, Lorestan, Iran, at 1400 m above the mean sea level, 29N 4΄ E and 33N 29΄ N. The meteorological data
of this area is shown in Table 1. Long-term average of maximum and minimum temperatures is 40.5NC and
-27.5NC, respectively and annual precipitation at this site is 570 mm. 

Collected seeds were treated with distilled water and left to dry at room temperature before use. Sulphuric
acid was used in concentration of 100% for 30 min at 25NC. Seeds were soaked in cold sulphuric acid solution
(or distilled water in control treatment) and were then thoroughly rinsed three times with tap water. The seeds
in all treatments were kept under running tap water overnight. Boiling water was used for 1 min and duration
of scarification with sand paper was 6 min. For stratification, the seeds were kept under running tap water
overnight, then were insert in the vermiculite media and transferred to the refrigerator at 2NC for 1 month. For
cold acid + stratification and sand paper + stratification treatments, primarily seeds were treated with cold acid
and sand paper and then were kept under running tap water overnight and the same method was used for
stratification treatment. One replication included 100 seeds on a filter paper in a petri dish wetted with 5 ml
of a 0.02% benomyl solution. The petri dishes were kept at room temperature averaging 25NC, and the
germinated seeds were counted 2 weeks after the start of experiment. 

Experiment was conducted as a complete randomized design with 4 replications. Seven treatments
including an untreated control were compared. Experiment was repeated at least two times. Data were analyzed
in one-way ANOVA by MSTAT-C software. Means were compared using LSD test at 1% level.   

Results and discussion

Arranged from highest to lowest germination percentage the results are shown in Table 2.
The least significant difference for comparing the control with the other means at the 1% probability level

was calculated 3.7. Scarification with sand paper resulted in the highest germination percentage (Table 2 and
Fig. 2).

Stratification treatments were not effective in improving the seed germination percentage of flower of an
hour (Table 2).

Evidently stratification was ineffective and this means that no physiological dormancy is involved. Using
cold acid + stratification and sand paper + stratification could not increase the seed germination percentage.
Probably  this  result  indicated  that stratification can induce secondary dormancy and prevent the seeds to
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Table 1: Monthly average of precipitation and temperature at Doroud, Lorestan, Iran, for April 2002 to March 2003.
2002 2003

Month --------------------------------------------------------------- -----------------------------------------------------------------
Precipitation (mm) Temp. (<C) Precipitation (mm) Temp. (<C)

April 106.8 12.2 100.1 13
May 2 17.8 2.5 17.6
June 0 24 0 23.6
July 0 27.1 0 27.9
August 0 27.1 0 27.9
September 0 23.4 0 24.6
October 3.2 17.8 17 19.5
November 39 8.4 36.4 10
December 40.5 3.4 92.7 4.9
January 52.1 1.6 68.3 2.2
February 28 4.7 75.8 3.7
March 72.1 9.1 111 6.8

Table 2: Comparison between different treatments used in regard to the seed germination percentage of flower of an hour.
Treatments Germination percentage 
Scarification with sand paper for 6 min 88.5*

Cold acid treatment for 30 min 42.5*

Boiling water for 1 min 13.5*   
Control 0    
Stratification for 1 month at 2 NC 0.25ns  
Cold acid + stratification 0.25ns

Sand paper + stratification 0ns

LSD (1%) = 3.7.
*: Significant.
ns: Non – significant. 

Fig. 2: Germination of the seeds of flower of an hour after scarification with sand paper.

germinate. The high seed germination percentage after scarification with sand paper, cold acid treatment and
boiling water, point to hard seed coat that is impermeable to water as the main cause for preventing  the
germination. This is in agreement with Flemion (1934) for Symphoricarpus, Khosh-Khui and Bassiri (1976)
for Myrtus commiunis L., Patane and Gresta (2006) for Medicago orbicularis L. Bartal. and Astragalus
hamosus L. and delanoy et al. (2006) for Passiflora  mollissima (Kunch) L.H. Bailey.                    

Therefore, each treatment that break the seed coat and induce entrance of water in to the seed can increase
the germination percentage of flower of an hour. This is the first report on seed germination studies of flower
of an hour. Further investigations are needed to determine the best cultural practices of this plant.  

Conclusion

According to the results of this investigation, if the more seed germination is desired, it is suggested that
the seeds should be just scarified with sand paper for 6 min. There is no need to stratify the seeds. Further
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investigations are required to confirm the hypothesis presented here in other ecotypes of the species used.
According to the results of this experiment, this plant can be easily propagated by seed. Further experiments
are needed for domestication of this plant as an excellent ornamental crop.
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