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 The aim of this study is to investigate the dormancy in white henbane (Hyoscyamus 
albus L.) seeds which have low germination rate under normal laboratory conditions. 

To realize this, and in addition to the control non pretreated, two pretreatment were 

applied on H. albus L. seeds: the first one was a chemical scarification by soaking in 
2% H2o2 solution  for 10 min and the second was a cold stratification by soaking of 

seeds in hot water for few minutes then in the ice for one night. After disinfection of 

seeds, they were incubated in two types of sterile media in shides: Murashige and 
Skoog (MS) with different doses of Gibberellic Acid (GA3) (0, 0.625, 1.25 and 2.5 

mg/l) or on water gel media (G). The cultures were put in the growth room at 25°C in 

darkness. After 48h, the results showed that seeds pretreated with H2O2 have 
significantly germinated, when the highest percentage of germination was 75% on (G) 

compared to the control non pretreated, (12%) and the one that stratified witch 

presented a percentage of 18%. In order of germinated seeds on the same media. Seeds 
of control and seeds pretreated with stratification and that were incubated on MS media 

with different additions of GA3 have not germinated. 
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INTRODUCTION 

 

 Solanaceous plants are regarded as rich sources of alkaloids namely the pharmaceutical by interesting 

tropane derivatives. Hyoscyamus albus L. (White henbane) is one of solanaceous plants witch are rich in tropane 

alkaloids especially atropine and scopolamine, this is why are widely used in medicine for their mydiatic, 

antispasmodic, anticholinergic, analgesic and sedative properties [23].  

 Germination is a critical stage in the life cycle of plants and often controls population dynamics with major 

practical implications [14]. But generally germination rates of weedy species like black henbane and white 

henbane are very low (15 days under laboratory and greenhouse conditions [2] due to seed dormancy [7]. 

Nevertheless, different treatments such us scarification, stratification and addition of different chemical 

substances are commonly used to promote germination and break dormancy in several species [5,6]. 

 Hydrogen peroxide (H2O2) is a vital cellular component with various functions in the development, 

metabolism and homeostasis of aerobic organisms [4]. In plants, hydrogen peroxide is one of the major and the 

most stable ROS and regulates basic processes, such as acclimation, defense and development [22]. Recently, 

the pretreatment of seeds with H2O2 induced salt tolerance of wheat seedlings [25]. Contrary to superoxide, 

H2O2 belongs to non-radical reactive oxygen species and is a molecule that carries no net charges [10]. Due to 

its relative stability and diffusibility through membranes, hydrogen peroxide is more likely a long-distance 

signaling molecule [24] 

 Washing and chilling are standard procedures which have been used to enhance the germination of dormant 

seeds [19].  

 In overcoming dormancy, GA3 is widely used to break seed dormancy of various plant species, when 

treatment with high concentrations of GA is effective in overcoming dormancy and causing rapid germination of 
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seed [17] Gibberellic acid (GA3, GA4, and GA7) has been shown to break dormancy and increase germination in 

seeds of several genera [3].  

 The object of this investigation was to determine the effect of pretreatments with H2O2, cold stratification 

and also the addition of gibberellic acid to MS media on seedling germination for H. albus L. 

 

MATERIAL AND METHODS 

 

Seed-collection: 

 Seeds of  white henbane were collected from commune of ARRIS (65 km from wilaya of BATNA, Eastern 

of Algeria) which is located 1087meter altitude as above sea level 35° 15’ 0’N and 6° 21’ 0” E (fig1). 

 

 
 

Fig. 1: Map of Hyoscyamus albus L. seeds collection site ARRIS in wilaya of BATNA (orange showed    

      commune of ARRIS). 

 

 Immature seeds and those damaged were removed, and then two pretreatments were applied in this 

experiment under sterile conditions. 

 

Chemical scarification: soaking in H2O2 solution: 

 Seeds were soaked in H2O2 solution (at 0.2%) for 10min and washed in sterile distilled water, before 

transfer to germination process (T2). 

 

Cold stratification:  soaking in hot water then cold water (Chilling): 

 Seeds after moisturized with sterile distilled hot boiling water for 2-3 min maintained for 1 night duration of 

cold stratification (in ice at 2 °C) (T3). 

 

Seed disinfection:  

 Seeds of H. albus L. were selected for size and shape, had their surface sterilized by soaking in a tween 20 

solution for 30min and in 70% Ethanol for 2 min and then in commercial bleach (25% sodium hypochlorite) for 

10 min, and finally rinsed for 3 times with sterile distilled water prior to germination tests or applying any 

treatment. 

 

In vitro incubation of seeds:  

 Four different types of medium were used in this experiment. Which all contained half strength (MS) 

medium [16] as the basal medium. 

 Each medium treatment (T1: unpretreated seeds) contained 0 (control MS0), 0.625 mg/l (MS1), 1.25 mg/l 

(MS2) and 2.5 mg/l (MS3) with GA3. All media were also supplemented with sucrose (3%) and agar agr (3 g/l). 

The pH was (5.6-5.8) of media and they were autoclaved at 1 Atm at 120°C for 20min. 

 Under sterile conditions, seeds were placed in different mediums in dishes that were sealed with parafilm to 

avoid aerial contamination and kept in a room temperature at (24±1)°C in darkness. All treatments consisted of 

3 replicates with 10 seeds in each. 

 

Germination: 

 Germination was recorded daily and was considered complete once the radical protruded about 1mm in 

length after 48h.  

 The germination percentage (G %) and germination rate (GR) were calculated according to the following 

formulas (Scott et al. 1984) [21]: 

Germination (%): 
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Germination rate (GR): 

  
n:  number of days 

 Percentage data was submitted to MINITAB transformation prior to statistical analysis. The values obtained 

were submitted to the analysis of variance (ANOVA), 

 

RESULTS AND DISCUSSION 
 

 After 48h, Seeds soaked in H2O2 (T2) was the best treatment for germination on the various media (MS 

with different concentration of GA3 and G) used in this experiment. However, seeds in the cold stratification 

treatment (T3) and in the control (T1) have not germinated on MS media. Atena et al. [2] had cited that the 

henbane seeds have a low germination rate under normal laboratory conditions and to break dormancy in his 

study, he had treated henbane seeds in GA3 (250mg/l) for 48h and after 3 days, 90% of seeds germinated.       

 Seeds scarification by soaking in 2% hydrogen peroxide (H2O2) solution and increasing concentration of 

GA3 added to MS media improved germination, when concentration of 2.5 mg/l of GA3 presented the highest 

germination percentage (G%= 54%) and the best germination rate (GR= 0.14 seeds per day), compared to the 

control unpretreated (T1) and to the other GA3 concentrations added to MS medium (0, 0.625 and 1.25 mg/l). It 

was reported that GA3 might enhance the growth potential by inducing degradation of food reserves in 

endosperm by stimulating hydrolytic enzyme activity [9].  

 After 48h, The highest germination percentage (75%) and the best germination rate (0.14 seeds per day was 

recorded in the pretreatment scarification seeds by soaking seeds in 2% H2O2 solution and that grown on gel 

media (GM). Similar results are found in other plants[12], H2O2 seed germination stimulation was also obtained 

in Zinnia elegans [17], Panicum virgatum, Andropogon gerardii and Sorghastrum nutans [20]. In addition, 

Agarwal et al. [1] hypothesized that the H2O2 produced as a result of the treatment with various signaling 

molecules could in turn induce the synthesis or activate various transcription factors. 

 It was reported that dormant seeds which require chilling dry storage after ripening and light as a 

germination stimulator are often treated with GA3 to overcome their dormancy [8,11]. 

 The gel media recorded the best germination percentage and the best germination rate of seeds in the 

control unpretreated   (G%=14) which failed germination on MS media (with or without addition of GA3), and 

the same media presented the highest germination percentage and germination rate with those pretreated 

(scarification with G%= 75%, GR= 0.02 seeds per day and stratification G%= 23%, GR=0.04 seeds per day). 

 

 
 

Fig. 2: Effect of pretreatment on germination percentage G (%). 

 

 
 

Fig. 3: Effect of pretreatment on germination rates GR (seeds per day). 
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 Results in this study show that GA3 plays a secondary role to pretreatment by soaking in 2% H2O2 solution 

in H. albus L. seeds germination on MS media. As well as the results found by Cuneyt at al. and they concluded 

that H2SO2 and GA3 treatments were the most important factors affecting seed germination and as found by 

Fariman et al. their germination enhancing effects were more evident in darkness.    

 

Conclusion: 

 In conclusion, the results of this experiment has established some effective methods for improving 

germination techniques for Hyoscyamus albus L. through chemical scarification by presoaking in Hydrogen 

peroxide (H2O2), stratification by cold water and addition of GA3 to the used mediums.   
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