
 

 

 

Abstract—The present study was designed to investigate 

different treatments of breaking dormancy and stimulating seed 

germination of Astragalus adscendens and Astragalus podolobus and 

offer the most effective treatment to enhance germination and growth 

rate. The experiment was conducted using completely randomized 

design with four replications. Treatments included hot water for 5 

minute, 30% hydrogen peroxide for 5 minute, 98% sulfuric acid for 5 

minute and chilling at 4 ° C for 10 days. Data were collected for seed 

germination percentage, germination rate (GR) and mean germination 

time (MGT). Based on the results, treatment with 98% sulfuric acid 

for 5 min for A.adscendens and hot water for 5 min for A.podolobus 

were the best treatments to break dormancy and stimulate seed 

germination, so that the germination percentage increased from 44% 

to 82% in A.adscendens and from 28% to 62% in A.podolobus. In A. 

adscendens  98% sulfuric acid reduced the amount of MGT from 8 

days for control treatment to 5 days. In A.podolobus hot water 

treatment was more effective on MGT reduction and reduced it from 

7 to 5 days. Although sulfuric acid had the highest effect in breaking 

dormancy, but since its using in a vast scale is not easy, therefore hot 

water could be considered as the substitution treatment. 
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I. INTRODUCTION 

RAN with the wide diversity of climate and abundant plant 

genetic resources is known as one of the richest in terms of 

national resources and natural talents. Iran also has the 

world's most important source of astragal growth and over 804 

species exist in Iran flora (Masumi and Ghahramani, 2006(. 

Forests and rangelands are often considered by producing 

timber and forage, but the by-product of this part of natural 

resources has a significant economic role. Due to the diversity 

in species, astragals are valuable from various aspects of 

medicine, industry, sand dune fixation and forage production, 

so that some of its barb species like A.adscendens has 

industrial aspects and manna is obtained from it (Masumi and 

Ghahraman, 2006 (.  

 As it was referred, numerous species of Astragal have been 

used for a variety of purposes which two of them are 

A.adscendens and A.podolobus.  

 Despite all the features mentioned above, for plant 

regeneration from seed, its hard shell is one of the main 

obstacles in plant germination and reproduction. The main 

reason of being the hard seed relates to the physical and 

chemical characteristics of the coat of the seed; so it seems that 

the force of water uptake and growth is not sufficient for the 

splitting of the seed coat and germination (Ghaderi et al; 
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2008). Previous studies have shown that remove the thick crust 

wall is caused rapid germination (Baskin and Baskin, 1998).  

 Tavili et al. (2010) expressed that chilling at 4°C for 10 

days has had a positive impact on increasing and improving 

germination of two species of Descurainia sophia and Plantago 

ovata. Zare et al. (2011) stated that scarification with sandy 

paper and 98% sulfuric acid treatments are the most effective 

treatments to break dormancy and improve germination in two 

species of Prosopsis koelziana and Prosopsis juliflora and the 

treatment of 98% sulfuric acid at 15 min gave the best results. 

 Due to problems in the natural germination of A.podolobus 

and A.adscendens seeds, in this study the effects of different 

treatments on the germination characteristics of these plants 

and finding the most effective germination treatment, have 

been investigated.  

II. MATERIALS AND METHODS 

 Seeds were provided and after ensuring the presence of seed 

dormancy due to the thick crust, a completely randomized 

experimental design (CRD) with four replications was done in 

order to break dormancy and increase germination percentage. 

Treatments were included scarification with 98% sulfuric acid 

for 5 min, scarification with hot water for 5 min, chilling at 4 

°C for 10 days and scarification with 30% hydrogen peroxide 

for 1 hour. 

 After treatment of the seeds and disinfection Petri dishes 

with 98% neutral spirits and distilled water, 10 seeds were 

placed on a layer of filter paper with distilled water humidifier 

and then Petri dishes were transferred to the germinator with 

20±1 °C temperature and humidity of 70%. The germinated 

seeds counting started from the second day and continued until 

the end of experiment on a daily basis. Finally the attributes 

seed germination percentage, speed and the time of 

germination were calculated. The mean germination time and 

the speed of germination (germination rate) were calculated. 

using equations 1 and 2, respectively (Ellis and Roberts, 

1981). 
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 Where:MGT=Mean germination time 

N= The number of seeds that have germinated in the D-Day. 

n= The total number of germinated seeds 

D= The number of days from beginning the germination 
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 Where :GR=Germination Rate 

MSTAT-C Software, ANOVA and Duncan’s multiple range 

test at 5% level were used for data analysis and comparing the 

means of data.  
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III. RESULTS AND DISCUSSION 

 The results about A.podolobus showed that chilling, 98% 

sulfuric acid, boiling water and hydrogen peroxide treatments 

had positive effects on increasing germination percentage 

however; the boiling water treatment was the most effective, so 

that the germination percentage increased from 28% to 62%. 

Among the chilling, sulfuric acid and boiling water treatments, 

there is no significant difference; hydrogen peroxide treatment 

also has no significant effect on germination percentage (Fig. 

1) .  

In A.adscendens, all treatments caused reduction of the mean 

germinating time. The best treatment was 98% sulfuric acid 

which reduced the amount of MGT from 8 days for control 

treatment to 5 days. No significant difference was observed 

among chilling, boiling water and 30% hydrogen peroxide 

treatments. 

 Chilling, 98% acid sulfuric and boiling water treatments 

reduced MGT in A.podolobus species; however boiling water 

treatment was more effective on MGT reduction and reduced it 

from 7 to 5 days. Meanwhile, hydrogen peroxide treatment had 

no significant effect on MGT (Fig. 2). 

  The last parameter of investigation was germination rate 

(GR). The results of study on A.adscendens species showed 

that all treatments increased germination rate. The sulfuric acid 

treatment was the most effective treatment; also between 

hydrogen peroxide and sulfuric acid treatments, and between 

boiling water and chilling, no significant difference was 

observed. 

 In A.podolobus, all treatments except to hydrogen peroxide 

were effective on increasing germination rate; although boiling 

water for 5 min was the most effective one; however no 

significant difference was observed among boiling water, 

sulfuric acid and chilling treatments (Fig. 3) .  

  The results of determined treatments showed that the best 

treatment for breaking dormancy in two species of 

A.adscendens and A.podolobusare were 98% sulfuric acid for 

5 min and boiling water for 5 min, respectively. These findings 

were in agreement with the investigation results of Maddah 

Arefi et al. (2004) on breaking dormancy of some tropical 

plants and species of the Leguminous family which had 

physical dormancy. To break dormancy in these species 

respectively hot water and sulfuric acid treatments were 

appropriate. Another study by Isvand et al. (2005) showed that 

the application of sandy paper scarification and chilling 

treatments, resolved more than 98% of seed dormancy in 

Astragalus siliquosus. 

 In general, treatment with acid or boiling water resulted 

increase of seed permeability with elimination of cord seed 

valve in understudy species, but it should be noted that 

scratching is not always beneficial because medium hard shell 

seeds of forage plants in the natural environment is useful for 

the survival.  

 Although sulfuric acid had the highest effect in breaking 

dormancy, but since its application in a vast scale is not easy, 

therefore hot water could be considered as the substitution 

treatment.  

 
Fig. 1. Comparison of the effect of different treatments on seed 

germination of  A.adscendens and A.podolobus 

 
Fig. 2. Comparison of the effect of different treatments on the 

average time of germination of  A.adscendens and A.podolobus 

 
Fig. 3. Comparison of the effect of different treatments on seed 

germination rate of A.adscendens and  A.podolobus 
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