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Abstract 

To investigate the methods of dormancy breaking in okra seeds; a study was conducted in the winter season of 2019 

under laboratory conditions in Samangan Higher Education Institute. The experiment was carried out based on a 

completely randomized design within 10 treatments and 3 replications. The treatments included gibberellic acid at 4 

levels (100, 500, 700, and 1000 ppm), hot water (70°C), hydrochloric acid (75%) at three levels (5, 10, and 15 

minutes), 7-day chilling at 3°C and control treatment (distilled water). The results showed that the highest percentage 

(100%) with a germination rate of 86 seeds were available due to the application of 7-day cold treatment. Moreover, 

the treatments such as 7-day chilling, gibberellic acid 500 ppm, and hydrochloric acid 10 and 15 minutes had 

significant effects on the fresh and dry weight of roots and shoots as well as on their length. we observed that the 7-

day cooling at 3°C is the best and most appropriate solution to break down the seed dormancy and stimulate seed 

germination of the above-mentioned crop. 
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1. Introduction 

 
Okra (Abelmoschus esculentus L.) belongs to the 

genus Abelmoschus of the Malvaceae family and is 

native to the Asian regions. It is one of the most 

important crops in tropical and subtropical regions. Okra 

is an annual herbaceous plant with cross-pollination that 

is 1 to 2 meters tall and has purple-green stems [1]. As 

the germination stage in plants plays an important role in 

Received 01 August 2020 

Accepted 27 October 2020 

Available online 17 November 2020 

 

ISSN: 2617-6548 

www.ijirss.com 

 

 Research Article 

mailto:nasratullah.habibi14@gmail.com
https://creativecommons.org/licenses/by/4.0/
http://www.ijirss.com/


A.J. Safdary et al. International Journal of Innovative Research and Scientific Studies, 3 (4) 2020, pages: 187-193 

188 

proper plant establishment and terminal yield, it is 

necessary to absorb a certain amount of water to promote 

seed development and metabolic activities. The amount 

of water absorbed by the seed depends on the chemical 

composition and permeability of the seed coat. Seed 

germination is a complex physiological process that 

responds to many environmental signals including 

temperature, water potential, light, nitrate and smoke [2]. 

 

Seed dormancy and germination are also regulated 

by growth and environmental conditions [3]. The most 

common type of dormancy is exogenous dormancy, 

which occurs when the seed coat becomes pale and 

impermeable to water. It is usually difficult to identify 

and can be found in many species of the families 

Fabaceae and Malvaceae [4]. Seed dormancy is a factor 

imposed by the embryo or other inhibitory components 

inside the seed while exogenous inhibitors are attributed 

to the seed coat. The endosperm is the only component 

that coats seeds that causes exogenous dormancy [5]. 

Poor and delayed germination due to seed dormancy in 

okra is one of the major challenges for crop cultivation 

[6]. The hardness of okra seeds complicates the 

management of this plant and affects seed germination 

[7]. Many researchers have been conducted to break 

dormancy and improve the germination of okra seeds 

[8,9]. Peto, (1964) reported that dilute solutions of 

hydrochloric acid and sulfuric acid were involved in 

improving the germination of sugar beet seeds [10]. 

Furthermore, the effects of gibberellic acid and abscisic 

acid on germination and growth of okra seedlings under 

salinity stress have also been tested [11,12].  Similarly, 

Durrant and Mash (1991) stated that the application of 

0.3M hydrochloric acid treatment increased the 

germination in the beet crop [1,13,14]. Moreover, the 

effect of different concentrations of gibberellic acid on 

the germination of two sunflower species was also 

reported [12,15]. 

The present experiment aimed to investigate the 

effects of different treatments on dormancy breaking and 

germination inducing in okra, likewise, to measure the 

effects of the treatments on indicators such as dry and 

fresh weight of roots and shoots, root and shoot length, 

germination rate, percentage and vigor index. 

 

2. Materials and methods 

This research was conducted in the laboratory of 

Samangan Institute of Higher Education, Samangan, 

Afghanistan in a completely randomized design with 

three replications in January 2020. The experiment was 

carried out under different treatments such as; gibberellic 

acid, hot water, cold and hydrochloric acid. First, the 

seeds were disinfected with a 10% sodium hypochlorite 

solution and then washed several times with distilled 

water. The treatments were applied as following; hot 

water (by immersing the seeds in hot water at 70 °C for 

20 minutes), applying cold treatment (3°C for 7 days), 

placing the seeds in gibberellic acid (100, 500, 700 and 

1000 ppm) for 12 hours, and seeds were placed in 

hydrochloric acid (75%) for 5, 10 and 15 minutes. The 

germination test was performed in a completely 

randomized design with 3 replications (10 seeds per 

replication) in an incubator at 25°C. For 20 days, 

germinated seeds were listed and on the 20th day, the 

parameters such as; germination rate, germination 

percentage, vigor index, root and shoot length, fresh and 

dry weight of roots and stems were measured. 

 

Equations (1, 2, and 3) were used to calculate the 

germination percentage, germination rate, and vigor 

index, respectively [11,16]. 
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Germination percentage = (
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑔𝑒𝑟𝑚𝑖𝑛𝑎𝑡𝑒𝑑 𝑠𝑒𝑒𝑑𝑠

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑒𝑒𝑑𝑠
) × 100    (1) 

Germination rate = ∑ (
number of germinated seeds per day

related day
)   (2) 

Seed vigor index =
average seedling length in milimeter ×germination percentage

100 %
   (3) 

 

The data were analyzed with SPSS v24. The 

significant differences were defined at 5% (p<0.05) 

using the Duncan Multiple Range Test, and the graphs 

were drawn by SPSS v24.  

 

3. Results 

3.1 Root and shoot dry weight: 

The effect of different treatments on root and stem 

dry weight was measured using the Duncan Multiple 

Range Test. However, among all treatments, only the 7-

day cold treatment in root dry weight and the 10 minutes 

hydrochloric acid treatment in shoot dry weight showed 

significant differences with control, whereas the effects 

of all other treatments considered non-significant (Fig. 

1). 

 

Fig. 1. The effect of treatments on the dry weight of roots and shoots. 
T1: Control, T2: GA (100 ppm), T3: GA (500 ppm), T4: GA (700 ppm), T5: GA (100 ppm)T6: 7-days chilling, T7: Water (70°C), T8: 

HCL (5mins), T9: HCL (10 mins), T10: HCL (15 mins). 

 

3.2 Root and shoot fresh weight 

Based on the result, there were highly significant 

differences in the root fresh weight for 10-minute 

hydrochloric and 7-day cold treatments compared to 

control, whilst in the case of shoot fresh root, that was 

only related to the 7-day cold treatments. On the other 

hand, the effects of gibberellic acid and cold treatments 

(particularly 500 ppm) were also showed a significant 

difference. As shown in Fig. 2 the gibberellic acid at 500 

ppm concentration caused to increase the shoot fresh 

weight, however, with the high levels of the acid (700 to 
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1000 PPM) there was a decrease in the shoot weight, vice 

versa. 

 

Fig. 2. The effect of treatments on fresh weight of roots and shoots. 
T1: Control, T2: GA (100 ppm), T3: GA (500 ppm), T4: GA (700 ppm), T5: GA (100 ppm), T6: 7-days chilling, T7: Water 

(70°C), T8: HCL (5mins), T9: HCL (10mins), T10: HCL (15mins). 

 

 

3.3 Root and shoot length 

Regarding the root and shoot length, the 7-day cold 

treatment on the root length, and the treatments such as 

7-days cold and 15-mins hydrochloric acid on shoot 

length had a significant difference compared to control 

(Fig. 3). 

 

Fig. 3. Effect of treatments on root length. 

T1: Control, T2: GA (100 ppm), T3: GA (500 ppm), T4: GA (700 ppm), T5: GA (100 ppm), T6: 7-days chilling, T7: Water 

(70°C), T8: HCL (5mins), T9: HCL (10mins), T10: HCL (15mins). 
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3.4 Germination rate, percentage, and seed vigor 

index 

Based on the data, the effect of only 7-day cold 

treatment was considerably seen significant compared to 

control in all indices. While, the other treatments were 

all non-significant (Figs.4 and 5). 

 

Fig. 4. The effect of treatments on germination rate and germination percentage. 

T1: Control, T2: GA (100 ppm), T3: GA (500 ppm), T4: GA (700 ppm), T5: GA (100 ppm), T6: 7-days chilling, T7: Water 

(70°C), T8: HCL (5mins), T9: HCL (10mins), T10: HCL (15mins). 

 

Fig. 5. The effect of treatments on the germination vigor. 

T1: Control, T2: GA (100 ppm), T3: GA (500 ppm), T4: GA (700 ppm), T5: GA (100 ppm), T6: 7-days chilling, T7: Water 

(70°C), T8: HCL (5mins), T9: HCL (10mins), T10: HCL (15mins). 
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4. Discussion 

The result of the present experiment is more 

consistent with the study of Durrant and Mash (1991) 

which also reported the role of hydrochloric acid in 

increasing beet seeds germination [15,17]. In this 

experiment, gibberellic acid at a concentration of 500 

ppm increased stem length and fresh stem weight. In a 

similar experiment, in the (Bauhinia rufescens) that the 

effect of the gibberellic acid concentrations at 500, 750, 

and 1000 ppm on the indices such as stem diameter, stem 

fresh and dry weight, root fresh and dry weight, and the 

number of roots per seedling were examined, though 

except stem fresh weight index, the effects of all 

treatments on the indices were all considered non-

significant [18,19]; which is highly consistent with the 

result of this study. It might be because of the acid's 

property that causes the cell wall to soften and become 

more flexible, which leads to better cell growth in the 

process of cell elongation, and ultimately leads to better 

longitudinal growth of the stems [11]. 

 

In the root and shoot fresh and dry weight section, 

we have seen that the greatest effect was related to the 10 

minutes hydrochloric acid and 7-days cold treatments, 

respectively. However, in terms of root and shoot length, 

germination rate and percentage, and vigor index, only 

7-days cold treatment was seen to be effective rather than 

all other treatments. Hence, it seems that these treatments 

improve germination due to the dormancy breaking of 

seeds, therefore it ultimately leads to better stem and 

shoot growth. Based on the results, we found that cold is 

a better treatment to break the seed dormancy and 

improve germination. It seems that cold is responsible 

for activating the enzymes that stimulate the germination 

process [13], and thus might cause the growth of 

seedlings faster, affects the length of the stem, roots, and 

consequently in the stem and root weight. 

 

5. Conclusion 

Based on the findings of this experiment, it can be 

generally concluded that the cold had the greatest effect 

in all indices, while hydrochloric acid and gibberellic 

acid treatments were effective in indices such as root dry 

and shoot fresh weight, respectively. Therefore, 

considering the general results of the present study, a 

temperature of 3°C for 7 days can be suggested as the 

best way to break the dormancy of okra seeds and 

improve germination. 
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