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Abstract

Herbal medicines are in great demand for preliminary health care due to their wide medicinal
value, with no side effects. Since many species are used in the system of traditional medicine,
scientists have great opportunities to develop appropriate packages of practices for their
multiplication and conservation. Abrus precatorius is the native plant of India and used in
many ways in the Indian Ayurvedic system of medicine. This seeds of the species is dormant
due to hard seed coat. So the aim of the study is to remove seed dormancy and enhance
germination capacity within a short period. To overcome the problem of dormancy, seeds were
scarified by seed scarifier and sand paper and also treated with acid (H,SO,) and hot water
just before sowing. 60-95% germination was achieved under different treatment conditions
while the seeds without any treatment fail to germinate. The highest (95%) germination was
observed just 12 days after sowing in seeds treated with concentrated H,SO, for 120 minutes.
70-75% germination was achieved when the seeds were treated with acid for 105 and 135
minutes. Seeds treated with con. H,SO, for 150, 90 and 60 minutes and also scarified by sand
paper showed similar results with 60-65% germination. The seeds scarified by a mechanical
scarifier and treated with hot water did not show more than 32.5% germination.

Keywords: Abrus precatorius; pre-sowing; water imbibition; scarification; mechanical
scarifier; germination

Introduction

People are shifting now from modern medicines to ancient systems of medicines such as
Ayurveda and others. Ancient, natural health care, tribal practices, Ayurveda, sidha and unani
are the part of traditional medicine [1]. Indians have been using the Ayurvedic systems of
medicine for many generations [2]. Medicinal plants are so important for health care of human
beings in respect to ancient medicine system. Maximum of the traditional medicines are based
on herbs, which are used by almost 80% of the world’s populations.

Abrus precatorius L. (family - leguminoseae and subfamily - Papilionaceae) is a native
plant of India and the East and West Indies [3], in Hindi it is known as Ratti or Gumchi. Plant
parts such as leaf extracts is used for leucoderma, the seed having abrin is used as a purgative
and abortive and the root extract used against coughs in the Ayurvedic system of medicine.
Indian gold smiths used its seeds as weights in ancient times [4].
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The seeds of this species is dormant after shedding due to its hard seed coat so cannot
germinate as per requirement without removing the hard seed coat. Without any germination
strategies it’s difficult to conserve the species in nature and cultivate this species to meet the
demand as the cultivation of medicinal plants is only the option to fulfill the demand for the
herbal drug industry and to conserve the natural resources in their natural habitat [5]. To release
the pressure from wild stocks, which were exploited intensively for commercial purposes,
cultivation is the only adequate approach [6]. Companies having great knowledge to control
their quality and supply on the Ayurvedic medicine market in India are expanding at a rate of
approximately 20% annually [7]. If required volumes and market prices are both high,
cultivation can be economically feasible. So this is very important to ensure the cultivation
approaches of all the medicinal plant of the demand. Keeping all these in view the present study
was conducted with the seeds of Abrus precatorius which are very hard to germinate because of
dormancy due to hard seed coat. For which seeds were treated under different treatment
conditions to overcome the dormancy and enhance the germination percentage as per need.

For the endangered or threatened state of many of the plants, many factors, such as
natural calamities, human settlement, road construction and unscientific exploitation, were
responsible [8]. On the current market, demand is increasing, and the supply of herbal drugs is
decreasing. Thus, to fulfill the gap between demand and supply, there is an urgent need to
conserve and cultivate medicinally important plant species [9]. A. precatorius seeds exhibit
potent HIV-1 PR inhibitory activity [10]. Medicinally A. precatorius is well reputed for its
antitumor properties in Ayurvedic medicine (Indian indigenous system of medicine). Two toxic
anti tumor proteins Abrin-A and B were isolated from A. precatorius seeds. Abrin is reported to
be toxic to animals. The seed, being the potential means of propagation, needs to be extensive
study for its germination requirements, at first.

Material and Methods

Mature seeds of A. precatorius L. were collected from naturally grown plants at the
Chauras campus of Hemwati Nandan Bahuguna Garhwal University, Srinagar Garhwal,
Uttarakhand, India. At the time of seed collection in the month of July, pods were split open but
seeds were still firmly attached to them. Experiment was carried out from August 2011 to June
2012. Collected seeds were manually processed and undersized, compressed, discolored seeds
and other debris were discarded. Seeds were carefully cleaned with tap water followed by
distilled water and then used for experiment under different treatment conditions.

a. The seed scarification treatment
Seed scarifier

The seeds were scarified by a mechanical scarifier at a low speed for 5, 10 and 15
minutes and at a high speed for 2, 5 and 7 minute, separately. Only the scarified and undamaged
seeds were selected for the experiment. Selected seeds were kept for germination at 25°C in a
seed germinator.
Sand paper

The seeds scratched by sand paper just to imbibe water easily and were kept for
germination at 25°C.
Hot water treatment

The seeds were placed in hot water (boiled water) until the water reached up to room
temperature and then remove from the water kept for germination at 25°C.
Acid Scarification

Fresh seeds were immersed in concentrated sulphuric acid (H,SO,), to observe the effect
of acid on the seed coat and finally on their water imbibition and germinability. Uniformly
shaped and sized seeds were divided into six lots and dipped in sulphuric acid for 60, 90, 105,
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120, 135 and 150 minutes. After acid scarification, the seeds were washed thoroughly under
running tap water, followed by three rinses with distilled water to remove the acid from the
seeds completely. After these pre sowing treatments, seeds were kept for germination at 25°C.

b. Imbibition

The target of seed imbibition test was to assess the accessibility of moisture to the seed.
For this purpose, seeds from different treatments were taken for the imbibitions test in triplicate
and each replicate comprised of 20 seeds. First the fresh weight was measured and after that the
seeds were immersed in water for 24 hours at 25°C. The imbibition was calculated by the
following formula:

Water uptake % = (Weight of imbibed seeds — Initial seed weight)/Initial seed weight x 100

c. Seed Germination Test

To study germination behavior of all the seeds under different pre-sowing treatment
conditions, three replicates, each containing 20 seeds, were subjected for a germination test.
Seeds were placed in petridishes, lined with filter paper (Whatman No.1) and kept in a seed
germinator at 25°C. The filter paper was always kept wet with distilled water. Seeds were kept
under observation till complete germination of the seeds. Radicle emergence was counted as
germination of seeds. The germination percentage was calculated by using the following
formula:

Germination % = (No of Germinated seeds/Total no. of seeds sown) x 100
Results

The water uptake characteristics of treated and untreated seeds are shown in Tables 1 and
2. Seeds were scarified by different methods to allow entry of water inside the seed. As a result
of water imbibitions there was a significant increase in seed weight and water uptake was
noticed when the seed were scarified. It is interesting to notice that the seeds without any
treatment did not absorb the water due to their very hard seed coat, while scarified seeds
showed imbibition of water 16-57% irrespective of the treatment conditions. Initial seed weight
was 92.99mg but the seeds weight was increased upto 107.87-146.57 mg/seed (table 1 and 2).
Seeds scarified by sand paper showed 133.07 mg weight and 43% water uptake after
imbibitions (table 1). The water uptake of by the seeds increased as the sulphuric acid treatment
time increased. Seeds treated for 60 min. with sulphuric acid showed 33.23% which was lowest
while seeds treated for 150 min. showed 57.62% which was highest among the seeds treated
with sulphuric acid (table 2).

Table 1. Seed weight and percent of water uptake in A. precatorius seeds after mechanical scarification.

Treatments Scarification by Scarifier Sand Paper Hot  water Control
Low Speed (Min.) High Speed (Min.) Scarified treatment
5 10 15 2 5 7
Weight of 108.23 116.08 11828 107.87 115.16 12021 133.07 115.11 92.99
imbibed seed
(mg)
Initial weight
(92.99mg)
Water uptake 16.39 24.83 27.20 16.00 2384 2927  43.10 23.79 0
(%)
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Table 2. Seed weight and percent of water uptake in A. precatorius seeds after acid treatment for different time.

Treatment Time (minute) Control 60 90 105 120 135 150
Imbibed seed weight (mg) 92.99 123.89 126.59 128.71 139.01 143.13  146.57
Water uptake (%) 0 3323 36.13 38.41 49.49 53.92 57.62

Seed germination and growth

Seeds were scarified by mechanical scarifier (model D094, OSAW industries) at low
speed for 5, 10 and 15minutes and high speed for 2, 5 and 7 minutes. Scarification by sand
paper and hot water treatment were also used to enhance germination percentage through
permitting the entry of water. Under different treatments, seeds showed different germination
potential. The seeds without any treatment did not show any germination. The seeds scarified
by sand paper showed 65% germination. The seeds scarified at low speeds for 5, 10 and 15 min.
showed 27.5, 30 and 32.5% germination respectively. The seeds scarified at high speed by the
mechanical scarifier for 7 and 2 minutes, showed 35 and 27.5% germination respectively (table
3). Maximum (65%) germination percentage was recorded if the seeds were nicked with sand
paper mechanically.

Table 3. Percent seed germination in A. precatorius L. under mechanical scarification treatment conditions.

Treatments Scarification by Scarifier Sand Paper Hot Cont
Low Speed High Speed Scarified water  rol

Minute 5 10 15 2 5 7

Germination 27.542.5 300  32.5#2.5 275425 3045 3540 6545 30£5 00

(%)

A. precatorius seeds treated with concentrated sulphuric acid for different times behave
differently in respect to germination behaviour. The percent of germination increased as
treatment time increased up to 120 minutes, but after that germination percent decreased.
Highest germination (95%) was obtained in seeds treated with H,SO4 for 120 min followed by
105 min (75%) and 135 min (70%) after 12 days of sowing (table 4).

Table 4. Percent seed germination in A. precatorius L. seeds treated with sulphuric acid for different time

Treatment Time (Minute) Control 60 90 105 120 135 150

Germination 4 days after sowing 0 25 35 40 55 50 45

(%) 8 days after sowing 0 40 55 65 70 60 60

° 12 days after sowing 0 60 65 75 95 70 65
Discussion

In the present study, seeds of Abrus precatorius were tested for their germination
potential and the shortening of their dormancy period. Therefore, it is imperative to undertake
this investigation, aiming to find out the factor that can break the dormancy of Abrus
precatorius seeds and increase its germination percentage. Seeds were subjected separately to
acid scarification, mechanical scarification, sand paper scarification and hot water treatments
and encouraging results were obtained which can contribute to develop its germination
strategies and to conserve and cultivate the species.

Seeds treated with acids for 120 minutes showed 95% enhancement in seed germination
and can be considered as the promising approach to break the dormany and germination
enhancement in coparison to any other treatments. Some other workers like Alderete-Chavez et
al. [11] and Nasir et al. [12] also recommended the treatment with sulphuric acid to improve the
germination of Bauhinia divaricata L. seeds and almond seeds. The acid treatment showed that
the highest germination percentage in A. precatorius L. seeds, treated for 120 minutes and after
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that germination decreased as treatment time increased. It showed that the treatment of seeds
with concentrated sulphuric acid for more than 120 minutes not only damaged the seed coat but
also damaged the internal parts of the seeds (Table 4). Heidari et al. [13] also reported the effect
of mechanical scarification (immersion in con. H,SO,) on Prunus scoparia seeds and observed
that the stratification, along with mechanical removal of seed endocarp was more efficient than
immersion in H,SO,. Scarification to improve germination revealed that the seed coat acted as a
barrier for germination in some plant species.

The seeds scarified by sand paper showed 65% germination, while any other treatment,
such as mechanical scarification at low and high speeds for different times and the hot water
treatment did not show more than 32.5% germination. Sharma and Sharma [14] reported that
the dormancy released effectively in Bunium persicum only due to moist stratification at 4°C
temperature, in contrast to H,SO, scarification. Cicek and Tilki [15] applied cold stratification
to enhance the seed germination percentage and germination rate in Pterocarya fraxinifolia
(Poiret), a relic tree species. Prakash et al. [16] also reported the positive effect of stratification,
growth hormones and scarification on the seed germination of some high altitude medicinal
plants. A very significant effect of stratification and scarification on seed germination of
Pistacia khinjuk stocks was observed by Baninasab and Rahemi [17] too. Alderete-Chavez et al.
[18] also found a significant effect of scarification on Lupinus leptophyllus seeds.

The application of gibberellic acid and chilling were used to break the dormancy and
enhance the germination in Ferula asafoitida L. by Otroshy et al. [19]. Navarro-Cano et al. [20]
reported that the seed germination was significantly increased by dry heat pretreated (87 £ 3°C
for 12 min. and soaking in water at 20°C for 48 hrs.) seeds of Cistus heterophyllus, a critically
endangered plant in Spain. According to Qadir et al. [21] a seed soaked in water for 6 hours is
ideal to support high germination.

Conclusions

It was very interesting to investigate that over the period of time the untreated seeds
totally fail to uptake the water due to hard seed coat dormancy in A. precatorius and as a results
seeds fail to germinate. Moreover, the sand paper nicking, hot water treatment and acid
scarification treatment procedures applied in the present study appears applicable to break the
dormancy and improve the germination potential in A. precatorius. Particularly pre-sowing
treatment of these seeds with concentrated sulphuric acid for 120 minutes to break the seed coat
dormancy and to achieve 95% germination is a promising approach.
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