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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 ( HCI ). 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 | recommend using higher concentrations of acid to obtain a lower mean
germination time.
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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 (HCI
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 (HCI 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. Afrerwards, the dishes were incubated in the dark at 25 °C. 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.
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Fig. 1: Map of Libya showing the location of Murzuq region
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Fig. 2: (a) Alhagi graecorum Boiss (Habit). (b) Pods (c) Seeds

Germination percentages were calculated using the following
equation.

Germination percentages (GP) = % x 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].

_ Fap
MDG = 5

FGP is the final germination percent, and D is the experiment period.
Mean Germination Time (MGT, day)
MGT=X f-x/Zf
f = 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 HCI 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 HCI
(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
(HCI) 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.

JOPAS Vol.22 No. 2 2023

2



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

80 -
70 -

60 -
50 -
40 -
30 -
20 ~
10 -
/0 o N W

Control 10 min 20 min 30 min
Duration of soaking / Time ( min))

Germinatiom (% )

Fig. 3: The effects of different acid treatments (HCI) 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 HCI soaking treatments successfully germinated with
little loss of viability after each treatment. The mechanism of possible
seed germination influenced by HCI 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 ofphysical 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 legume 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).
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Fig. 4: The effects of different acid treatments (HCI) 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, | 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 %.
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Fig. 5:The effects of different acid treatments (HCI)
on mean germination time (MGT) values

Conclusion

It is concluded from the results of the current study Alhagi- graecorum
seeds exhibic 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.
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