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 A B S T R A C T 

Despite the great importance of legume plants, most of them have a hard and impermeable testa, which 

causes physical dormancy of the seeds and prevents germination even when environmental conditions 

are favorable. This is considered one of the major problems in successful seed germination.                                                                                                                                                     

Alhagi graecorum plant is a wild  native legume. It has a hard and impermeable testa, which causes 

physical dormancy of seeds, and to overcome hard coat imposed dormancy, softening  the  hard seed coat 

by soaking Hydrochloric acid ( HCl ). The present study was conducted to evaluate various duration of 

soaking seeds in HCL to breaking physical dormancy for  A.graecorum in 10, 20, and 30 minutes. The 

results showed that, final germination percentage (FGP) in treated seeds significantly increased when 

compared with the control were 55, 62 and  68 % respectively, while in control was only 12 %. Seed 

germination influenced by HCL is due to its capability to break the hard seed coat that leads to water 

absorption and  imbibition of seeds. As for the mean daily germination ( MDG ), the results revealed 

that, there were significance increased in seventh day of sowing in germination between the treated seeds 

in duration of soaking 20 and 30 min were 23 and 24 % respectively, as they were most effective in 

germination, while the germination in the control  stopped in the fifth day of sowing at 12 %. While the 

mean germination time (MGT), the results indicated that the seeds soaked in acid recorded 9.66, 9.13, 

and 8.62 days, respectively. The minimum MGT for treated seeds was detected in 30 min., 8.62 days. 

The reason for the long period of the mean germination time may be due to the use of a low concentration 

of hydrochloric acid, so I recommend using higher concentrations of acid to obtain a lower mean 

germination time. 

 (Alhagi graecorumتأثير حمض الهيدروكلوريك على كسر سكون البذور و تحسين الإنبات لنبات العقول المحلي)

 عمر سعد شراش ي

 قسم علم النبات، كلية العلوم، جامعة سبها، ليبيا

 

 المفتاحية: الكلمات

 الفصيلة البقولية

 العقول 

 السكون الفزيائي

 غلاف البذرة الصلبة

 الخدش

 الإنبات

 الملخص 

 إلا إن معظمها لبذورها غلاف صلب ويعتبر عائق في  نجاح إنبات على الرغم من الأهمية الكبيرة للنباتات البقولية،

هو من البقوليات المحلية البرية ينمو وينتشر بمنطقة الجنوب  Alhagi graecorum)البذور العقول  )

(. أجريت هذه الدراسة لتقييم مدى HClالغربي من ليبيا، وللتغلب على ذلك نقعها في حمض الهيدروكلوريك )

دقيقة. أظهرت النتائج وجود فروق معنوية  01و 01و 01تأثير الفترة الزمنية للنقع في حمض الهيدروكلوريك عند 

على التوالي بينما كانت  ٪26و 20و 55ي نسبة الإنبات الكلي للبذور المعاملة بالمقارنة مع الشاهد فقد سجلت ف

. ويرجع السبب في ذلك على قدرة الحمض على تليين غلاف البذرة الصلب مما سمح ٪00فقط في الشاهد 

هناك  ت اليومي، فقد كشفت النتائج أنبامتصاص الماء وتشرب البذور ونفاد الهواء. أما بالنسبة لمتوسط الإنبا

دقيقة كانت  01و 01زيادة معنوية في اليوم السابع من البذر في الإنبات بين البذور المعاملة عند الفترة الزمنية 

على التوالي، حيث كانا أكثر فاعلية في الإنبات، بينما توقف الإنبات في الشاهد في اليوم الخامس من  ٪02و 00

. بينما متوسط زمن الإنبات أشارت النتائج إلى أن البذور المنقوعة في الحمض سجلت ٪00لغت البذر بنسبة ب

يوم على التوالي. والحد الأدنى في متوسط زمن الإنبات وجد في البذور المعاملة عند الزمن  6620و 6600و 6622
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Introduction 

The term dormancy is used to describe a seed that fails to germinate 

under favorable conditions at a specified time [1]. Seed dormancy is 

an important component of plant fitness that causes a delay in 

germination until the arrival of a favorable growing season.[2]. 

Dormancy of seed is the resting period of seed after physiological 

maturity and also an adoption mechanism to overcome stress 

conditions [3]. Many seeds fail to germinate after processing and 

placement in favorable growing conditions such as seeds are said to be 

dormant. In general, there are two types of seed dormancy, seed coat 

dormancy and internal dormancy. Although a hard seed coat is a 

structure that protects the embryo from mechanical effects, it has a 

negative impact on germination [4]. Seeds with seed coat dormancy 

usually have a seed coat that is impermeable to oxygen and water. 

Physical dormancy is caused mainly by impermeable seed coats that 

prevent water uptake. Seeds of species with physical dormancy are 

known in 17 families of angiosperms [5]. Physical dormancy is present 

in species of at least 15 angiosperm families, including Fabaceae. The 

majority of Fabaceae / Leguminosae species have hard and water-

impermeable seed coats, seed coat dormancy is common in members 

of the legume family. 

The importance of this research is to find out the most appropriate 

methods to overcome the seed physical dormancy in legume plants, 

which is one of the most important obstacles that prevent the process 

of seed germination 

This study aimed to evaluate the effects of Hydrochloric acid (HCl 

37%), on breaking seed dormancy and enhancing germination for  

native  Alhagi graecorum 

Materials and Methods 

Mature pods containing seeds of Alhagi graecorum were collected 

from plants growing in different places of the Murzuq region in the 

southwest of Libya, N: 55° 25′,  E: 55° 13′, 449 m (Fig. 1). Seeds were 

removed from the pods immediately (Fig. 2 ), and stored in glass 

bottles at room temperature until they were used. 

Chemical scarification. 100 Seeds were counted per treatment and 

soaked separately in Hydrochloric acid (HCl 36%) for various time 

intervals of 10, 20 and 30 minutes, to evaluate the time required to 

break the physical dormancy of the seeds, scarified seeds were rinsed 

several times in clean distilled water after the treatment to remove any 

trace of acid, after rinsing, seeds were allowed to dry on blotter paper 

at the laboratory temperature, before being placed in Petri dishes. 

Untreated seeds were used as control. Germination tests were 

undertaken with 5 replicates, each replicate consisted of 20 seeds per 

Petri dish placed in 9 cm sterilized Petri dishes lined with double-

layered Whatman No. 1 filter paper. The papers were moistened with 

5 mL distilled water and covered up with their respective covers, and 

added distilled water, when necessary, to prevent seeds from drying 

out. sdratretfA, the dishes were incubated in the dark at 25 ℃. Seed 

germination was counted and recorded daily until no further 

germination occurred. The criterion for germination was visible 

radicle protrusion from the seed coat [6]. At the end of the incubation 

time, the following parameters were assessed. 

 

Fig. 1: Map of Libya showing the location of Murzuq region 

 

 
Fig. 2: (a) Alhagi graecorum Boiss (Habit). (b) Pods (c) Seeds  

 

 

Germination percentages were calculated using the following 

equation. 

Germination percentages (GP) =
𝐺

𝑁
 × 100 

     Where G = Total number of seeds that germinated. 

                  N = Total number of seeds in the Petri dish [7]. 

Mean daily germination (MDG), an index of daily germination rate, 

was determined based on the following equation [8, 9]. 

                                    MDG =
FGP

D
  

FGP is the final germination percent, and D is the experiment period. 

Mean Germination Time (MGT, day) 

MGT = Ʃ ƒ· x / Ʃ ƒ 

ƒ = Seeds germinated on day  x [10]. 

 

 

Statistical analyses 

Statistical analysis of data and the treatment means were tested by the 

one-way analysis of variance (ANOVA). The mean comparison was 

performed using Minitab least-significant difference (LSD) method 

with p-values < 0.05. were considered significant values expressed as 

means standard deviation (± SD) for five replicates in each of the 

independent experiments.  

 

Results and Discussion 

Well-known most legume species exhibit physical dormancy of their 

seeds and only germinate after exposure to specific environmental 

conditions. The wild and native seeds of legumes have a hard and 

impermeable test, which causes physical dormancy and prevents them 

from germinating even when environmental conditions are favorable 

[11].                         
The results of this study in (Fig. 3) indicated that the germination 

percentage was significantly impacted by scarification and all 

scarification treatments with HCl improved the germination capacity. 

Seeds sacrificed at different duration, 10 min, 20 min and 30 min, 

produced high germination percentages of 55, 62 and 68% 

respectively, which were significantly different compared with the 

control was 12%. Hydrochloric acid scarification treatments were 

significant to break seed dormancy and enhanced germination 

percentage. Legume seeds exhibit dormancy because of hard testa 

impermeable to water and oxygen. so, seed dormancy of hard seeds 

can be removed by puncturing the seed coat with acid. This result 

agrees with [12], who mentioned when seeds were scarified with HCl 

(36%) seed germination significantly (p < 0.05) increased over the 

control.  The results obtained in (Fig. 4) showed that the mean 

germination time (MGT) in the seeds soaked with hydrochloric acid 

(HCl) at 10, 20 and 30 min. were 9.66, 9.13 and 8.62 days, 

respectively, while in the control was 5 days, in which it stopped 

germination on the fifth day of sowing. MGT decreased with increased 

soaking duration. The minimum MGT detected in seeds treated with 

30 min. was 8.62 days. 

خفض ات لاستعمال التركيز المنيوم. يعود السبب ربما في طول الفترة في متوسط زمن الإنب 6620دقيقة كان  01

 للحصول على متوسط زمن إنبات أقل.
ً
 من حمض الهيدروكلوريك، لذا أوص ي باستخدام تراكيز أعلى مستقبلا
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Fig. 3: The effects of different acid treatments (HCl) on germination 

percentage (GP) of Alhagi graecorum seeds (p < 0.05) 

 

These results are in line with [13] who found that Bengal dayflower 

seeds exposed to HCl soaking treatments successfully germinated with 

little loss of viability after each treatment. The mechanism of possible 

seed germination influenced by HCl is due to its capability to break 

the seed coat which leads to water absorption and seed imbibition. The 

scarification treatments, weaken the cell walls, allowing to water enter 

the seed hydrated and increasing metabolic activity, particularly 

enzymes in the endosperm or cotyledons for the synthesis of new 

materials and embryo growth [14, 15]. The break fd physical dormancy 

by treatments of scarification could have an effect on the composition, 

distribution of nutrients and enzymatic activity during dormancy 

release [11]. Many scarification treatments have been explored to 

break physical dormancy in legumes, but the use of acid substances 

appears to be the most effective method. Indeed, such treatment allows 

a significant increase in germination in many Fabaceae [16]. This is 

particularly important for the eaugea family, where the role of seed coat 

in imposing physical dormancy has been widely recognized [16-18]. 

Mean daily germination (MDG), the result revealed that, there was a 

significantly increased in MDG on the seventh day of sowing in 

germination between the treated seeds in the duration of soaking, 20 

and 30 min were 23 and 24 % respectively, as they were most effective 

in germination, while the germination in the control stopped in the fifth 

day of sowing at 12 %  (Fig. 4). 

Fig. 4: The effects of different acid treatments (HCl) on mean daily 

germination (MDG) values of Alhagi graecorum seeds (P < 0.05) 

 

 

It was observed the seeds treated with dilute hydrochloric acid had a 

longer mean germination time than the control. The reason for this 

may be due to the concentration of the acid. Therefore, I suggest using 

higher concentrations of hydrochloric acid to break dormancy in the 

legume seeds, which may give higher germination percentages and a 

lower mean germination time than the results obtained in this research, 

based on the use of diluted concentrations of acid.  

   

It can be said that the application of Hydrochloric acid treatments can 

release physical dormancy in native Alhagi graecorum seeds, and the 

effectivity of these scarification treatments to promote germination 

range from 12 to 68 %.  

 
Fig. 5:The effects of different acid treatments (HCl) 

on mean germination time (MGT) values 

 

Conclusion 
It is concluded from the results of the current study Alhagi- graecorum 

seeds aibxhxr dormancy imposed by a hard seed coat. Softening of the 

seed coat by scarifying with Hydrochloric acid 36% significantly 

increased seed germination percentage and mean daily germination. It 

was observed the seeds had a long period of mean germination time. 

Therefore, using higher concentrations was recommended to obtain a 

lower mean germination time. 

 

stnkmegnelnonkcA 

I would like to express my sincere thanks and gratitude to Dr. Ali 

Khair Saber for his assistance and participation in the statistical 

analysis part of this work 

 

References 

[1]- Emmanuel, A. and Olayinka, O. (2018). Scarification of Exotic 

and Indigenous Plant Seeds in Nigeria: Effect on Dormancy and 

Germination. http://dx.doi.org. 

[2]- Graeber, K., Kazumi, N., Emma, M., Gerhard, LM. and Wim, S. 

(2012). Molecular mechanisms of seed dormancy. Blackwell 

Publishing Ltd, Plant, Cell and Environment. 

[3]- Pallavi, H. M., Vishwanath, K., Harish, B. S., Prashanth, Y. and 

Manjunath, T. (2014). Seed treatments to break seed dormancy 

and Standardization of viability test procedure in Abrus- 

precatorious. Journal of Medicinal Plant Research. Vol. 8 (4), pp. 

229-236. 

[4]- Yildiztugay, E, and Kucukoduk, M. (2012). Dormancy breaking 

and germination requirements for seeds of Sphaerophysa 

kotschyana Boiss. Journal of Global Biosciences. Vol. 1, pp. 20-

27. 

[5]- Gama-Arachchige, N.S., Baskin, J.M., Geneve, R.L. and Baskin, 

C.C (2010). Identification and characterization of the water gap in 

physically dormant seeds of Geraniaceae, with special reference 

to Geranium carolinianum. Annals of Botany 105: 977–990 

[6]- Baskin J.M. and Baskin C.C. (2004). A classification system for 

seed dormancy. Seed Sci. Res. 14 (1): 1–16. 

[7]- Arowosegbe, S. (2016). Studies on methods of breaking seed 

dormancy and germination enhancement in Senna alata (L.) 

Roxb., A Plant with great medicinal value. International Research 

Journal of Natural Sciences. Vol.4, No.2, pp.31-40. 

[8]- Scott S.J., Jones, R.A. and Williams, W.A. (1984). Review of data 

analysis methods for seed germination. Crop Sci. 24: 1192-1199. 

[9]- Mirzaeil, M., Moghadam, A. R.M., Ardebili, Z.O. (2013). The 

induction of seed germination using sulfuric acid, gibberellic acid 

and hot water in Robinia pseudoacacia L. Intl. Res. J. Appl. Basic. 

Sci. Vol., 4 (1), 96-98. 

0

10

20

30

40

50

60

70

80

Control 10 min 20 min 30 min

G
er

m
in

a
ti

o
m

 (
 %

 )

Duration of soaking / Time ( min )  

0

5

10

15

20

25

30

5 7 9 11 13 15

M
D

G

Days

Control 10min 20 min 30 min

0

2

4

6

8

10

12

Control 10 min 20 min 30 min

M
G

T
 (

 D
a
y

s 
) 

Duration of soaking / Time ( min)

http://dx.doi.org/10.1101/354993


Impact of Hydrochloric Acid (HCl) on Breaking Seed Dormancy and Germination Enhancement in Native Alhagi…                             Sharashy. 

JOPAS Vol.22 No.  2 2023                                                                                                                                                                           4 

[10]- Kader, M. A. (2005).  A Comparison of Seed Germination 

Calculation Formulae and the Associated Interpretation of 

Resulting Data. Journal & Proceedings of the Royal Society of 

New South Wales, Vol. 138, 65–75. 

[11]- Garduza-Acostaa, B.; Lagunes-Espinozaa, L. C.; Bautista-

Muñoza, C. C.; García-de-los-Santosb, G.; Zaldívar-Cruza , J. 

M. and Hernández-Floresa, A. ( 2020 ). Germination of 

Crotalaria and Lupinus (Fabaceae) seeds submitted to different 

pre-germination treatments and their effect on enzymatic 

activity during early germination. Braz. J. Biol. Vol. 80 (1) 23-

29. 

[12]- Ali, H. H, Tanveer, A., Nadeem, M. A., and Asghar, H. N.         

(2011). Methods to break seed dormancy of Rhynchosia capitata, 

a summer annual weed. Chilean Journal of agricultural research, 

71(3): 483 – 487. 

[13]- Goddard, R.H., Webster, T. M, Carter, R. and Grey, T. L.       

(2009). Resistance of Bengal dayflower (Commelina 

benghalensis) seeds to harsh environments and the implications 

for dispersal by mourning doves (Zenaida macroura) in Georgia, 

USA. Weed Science 57: 603-612. 

[14]- Bewley, J.D.; Bradford, K.J.; Hilhorst, H.W.M. and Nonogaki, 

H. (2013). Seeds: physiology and dormancy. 3rd ed. New York: 

Springer. http://dx.doi.org. 

[15]- Kamithi, K.D.; Wachira, F. and Kibe, A.M. (2016). Effects of 

different priming methods and priming durations on enzyme 

activities in germinating chickpea (Cicer arietinum L.). 

American Journal of Natural and Applied Sciences. Vol. 1, 1-9. 

[16]- Carruggio, F., Onofri , A., Impelluso, C., Del Galdo, G. G., 

Scopece, G. and Cristaudo, A. ( 2020 ). Seed Dormancy Breaking 

and germination in Bituminaria basaltica and B. bituminosa 

(Fabaceae). www.mdpi.com / journal/plants. 2-21. 

[17]- Baskin, J.M.; Baskin, C.C.; Li, X. (2000). Taxonomy, anatomy 

and evolution of physical dormancy in seeds. Plant Species Biol. 

15: 139–152. 

 

http://dx.doi.org/10.1007/978-1-4614-4693-4

