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Abstract

Context: Mimosa pudica L. is an important medicinal plant belonging to the family- Mimosaceae has
becoming a rare species in Bangladesh. The application of artificial seed technology using encapsulated
shoot tips and nodal segments may contribute to the protection of rare and threatened medicinal plant
like Mimosa pudica L.

Objective: Synthetic seed technology has been developed for Mimosa pudica L. in order to develop an
alternative protocol on propagation and conservation.

Materials and Methods: For this purpose shoot tip and nodal segments obtained from in vitro grown
plants were encapsulated with sodium alginate solution followed by subsequent immersion in CaClz
solution. Different concentrations and combinations of growth regulators were used and explants were
treated in alginate bead to investigate the hormonal effect on artificial seed germination. These
encapsulated seeds were cultured either on MS medium with hormone (same growth regulators
containing alginate beads) or MSo (without hormone).

Results: Highest shoot regeneration frequency (100%) were recorded when alginate beads were
infused by MS medium supplemented with 2.0 mg/l BAP + 0.2 mg/l NAA and cultured in MS medium
containing same growth regulators. When synthetic seed containing 2.0 mg/l BAP+0.2 mg/l NAA and
cultured on MSo medium, 54% explants produced multifarious root with shoot in both cases. Under
different storage period encapsulated seed retained germination capacity even after preserving for 60
days at 4°C.

Conclusion: For artificial seed production a suitable protocol established under this study for Mimosa
pudica L. that provides an alternative method for micropropagation and its conservation. For long term
storage of Mimosa pudica in Bangladesh this protocol would provide promising avenues for the easy
transference of propagules and its improvement.
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Introduction

The artificial seed technology is an exciting and rapidly growing area of research in plant cell and tissue
culture and unraveling new vistas in plant biotechnology. The idea of artificial seed was first conceived by
Murashige et al. (1978) which was subsequently developed by several investigators. Initially, the
development of artificial seeds has been restricted to encapsulation of somatic embryos in a protective jelly.
It had been considered that the induction of somatic embryogenesis is the pre-requisite for the preparation of
artificial seeds. But research on artificial seed has increased significantly, as demonstrated by increased
attention from several laboratories (Kim and Janick 1987,Redembaugh et al. 1988, Gray 1987). The
encapsulation technique is an important application of micropropagation that improves delivery of in vitro
derived plants to the field or to greenhouse (Piccioni and Standardi 1995). In some crop species seed
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propagation has not been successful mainly due to heterozygosity, minute seed size, presence of reduced
endosperm and the requirement of seed with mycorrhizal fungi association for germination (eg. orchids), and
also in some seedless crop plants like grapes and watermelon. Development of artificial seed production
technology is currently considered as an effective and efficient alternate method of propagation in several
commercially important agronomic and horticultural crops.

Naturally most of the important medicinal plants are rare, endangered and endemic category. It is due to the
low fruit and seed formation, poor germination capacity of seeds and due to the many other environmental
conditions such as habitat modification, urbanization, climatic change and pollution etc. So, it is important to
propagate and conserve these plant species. The production of synthetic seeds by encapsulating somatic
embryos and vegetative propagules is rapidly becoming an applied technique with potential for mass
propagation of medicinal plant species. Propagation of Valeriana wallichii using encapsulated apical and
axial shoot buds with plantlet conversion under both in vitro (98%) and in vivo (64%) was reported by Mathur
et al. (1989). Hasan and Takagi (1995) used nodal segments for encapsulation in Dioscorea spp. Alginate
encapsulations of axillary buds of Ocimum sanctum, Ocimum basilicum, Ocimum americanum, Ocimum
gratissimum and their growth even after 60 days of storage at 4°C were reported by Mandal et al. (2002).
Pandey and Chand (2005) reported that the efficient plant regeneration (60%) from encapsulated somatic
embryos of Hyoscyamus muticus. Synthetic seeds were produced using in vitro proliferated shoots of
Rauvolfia serpentina when 3% sodium alginate prepared in Llyod and McCown woody plant medium (WPM)
and 100 mM calcium chloride (Faisal et al. 2012 ).

In tissue culture, Mimosa pudica produced profuse multiple shoots and providing abundant nodal segments
for the production of artificial seeds by encapsulating with sodium alginate. Mimosa pudica is rather an ideal
plant species for establishing this protocol of artificial seed production in medicinal plants in Bangladesh. So
far we know, no studies concerning artificial seed development and preservation in Mimosa pudica L. have
yet been reported. Under the present investigation in vitro grown plants with abundant shoot tips and nodal
segments were used for encapsulation of artificial seed for Mimosa pudica as an important medicinal plants
in Bangladesh.

Materials and Methods

Shoot tip and nodal segments of Mimosa pudica L. were used as explants for artificial seed production.
Shoot tips and nodal segments 3-4 mm long were aseptically excised from in vitro grown plants following the
method of Maruyama et. al. (1996).

A flow chart for production of artificial seeds of Mimosa pudica L
In vitro proliferated shoot tip/nodal segments

Encapsulation into the sodium alginate solution
\
Dropping into the calcium chloride solution for polymerization
\
Washed with sterilized distilled water

\

Culture in appropriate medium for regeneration
Evaluation of explants and plant conservation

Planting in field

Under this study MS (Murashige and Skoog 1962) medium with 8 g/l agar used. Sodium alginate beads were
produced by encapsulation according to the method of Kinoshita and Satio (1990). MS medium (200 ml) was
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prepared with 6 gm sucrose. 20 ml MS medium taken in a small beaker (50 ml) and 0.8 gm of sodium
alginate added with required growth regulator. A small piece of glass rod used to mix the alginate in solution.
Alginate was partially dissolved and it was then kept aside. During autoclaving alginate was completely
dissolved. In another lot, 50 ml MS medium taken in a small beaker and 0.7 gm CaCl, was added and
dissolved. Out of 200 ml MS medium, 70 ml was used during the preparation of alginate and CaCl. solution.
Remaining 130 ml used for washing the encapsulated beads.

The nodal segments with viable buds and shoot tips were placed to the beaker containing alginate solution.
The explants were dipped in alginate solution. Then explants were taken by a forcep and placed to the
beaker of CaClz. After 30 minutes each explants become a hardball encoated by alginate. The encapsulated
explants or artificial seeds were washed with 130 ml MS liquid medium. After washing the artificial seeds
were cultured in growth medium similarly supplemented with and without growth regulators and tested for
preservation duration.

After developing sufficient root system and healthy growth the regenerated plantlets from artificial seed were
brought out of the controlled environment of growth chamber and were kept in the room temperature for 3-4
days to bring them in contact to normal temperature. Well rooted plants taken out from the culture tubes and
very carefully washed under running tap water for complete removal of remains of the medium. Then the
plantlets were transplanted to small pots containing garden soil.

The soil was treated with 0.1% formalin solution. After transplantation the plants along with pots were
covered with moist polythene bag to prevent desiccation. The interior portion of the polythene bags was
sprayed with water every day to maintain high humidity around the plants. The polythene bags were
completely removed after 5-7 days. When the plantlets grew well, they were transferred to garden.

Results

In artificial seed, explants were encoated with sodium alginate accompanied by required growth regulator
which together acts like endosperm providing nutrients for germination of artificial seed. Under the present
investigation experiments were conducted to test the effect of growth hormone applied in embedded seed
coat in artificial seed also for studying its preservation duration.

Seed capsule without hormone:

This experiment was conducted to investigate the effect of MSo for seed germination. For this purpose
artificial seed was prepared without growth regulators in MS medium and similarly cultured on MS medium
without hormone. Observation was made for 28 days but no germination of artificial seed was observer on
MSo medium. The experiment proved that without growth regulator artificial seed embedded in capsulated
bead fail to germinate.

Seed capsule with hormone:

Different concentrations of cytokinins (BAP and Kin) were used singly or in combinations with auxins (NAA,
IAA and IBA) in seed bead to investigate the germination rate of artificial seeds and its subsequent growth.
Encapsulated synthetic seeds were cultured on MSo medium and or MS medium containing same growth
regulators as encapsulated in the synthetic seeds. Data on days of germination, percentage of seed
germination, average number of shoot and average length of shoots were recorded after 28 days of culture
and the results are briefly described below

Effect of BAP on artificial seed production

The encapsulated synthetic seeds impregnated with different concentrations of BAP (1.0, 2.0 and 3.0 mg/l)
were cultured either on MS medium with hormone (same growth regulators) or MSe (without hormone).
Results of this experiment are presented in Table 1. Best rate of germination (94%) was observed when 2.0
mg/l BAP was used in synthetic seed containing same growth regulators as used in regeneration medium.
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The germination rate was 94% for shoot tip and 87% for nodal segments. In this concentration, days to
germination were 5-7 for shoot tip and 7-8 for nodal explant. Maximum number of shoot and its length was
observed in this concentration after 28 days. Average shoot number was 19.43 + 0.90 for shoot tip explants
and 14.38 £ 0.71 for nodal explants. On the other hand shoot length was 3.36 + 0.83 cm for shoot tip and
3.05 £ 0.54 cm for nodal explants respectively.

When synthetic seed containing 2.0 mg/l BAP and they cultured on MSo medium, the frequency of
germination was 80% for shoot tip and 74% in nodal explants. In this treatment germination period was 8-10
days for shoot tip and 10-12 days for nodal explants. But when synthetic seed containing 3.0 mg/l BAP
cultured on MS medium, the germination rate was decreased for both explants. Here 60% synthetic seed for
shoot tip and 67% seed for nodal explants were germinated and time period varied 10-14 days for shoot tip
and 12-15 days for nodal explants.

Effect of Kin on synthetic seed production

Different concentrations of Kin (1.0, 2.0 and 3.0 mg/l) were investigated on artificial seed. Similarly,
encapsulated synthetic seeds were cultured on MS medium containing same growth regulators or MSo
medium (Table 1). In this experiment, highest percentage of seed germination (54%) was observed when 2.0
mg/l Kin was used in synthetic seed with same growth regulator in MS regeneration medium. In this case
54% seed of shoot tip and 47% seed of nodal explants were germinated and seeds were germinated after
16-18 days of culture in shoot tip and after 17-18 days of culture in nodal explants. When synthetic seed
containing 3.0 mg/l Kin were cultured on MSp medium, the germination rate was lowest for both explants. In
this case 27% synthetic seed were germinated in shoot tip and 20% synthetic seed were germinated in nodal
explants. Seed were germinated after 20-24 days of culture in both explants. Synthetic seed containing 1.0
mg/l Kin cultured on MSo medium, the explants produced root with shoot and 34% synthetic seed induced
root in both explants.

Effect of BAP with NAA on artificial seed production:

Germination was observed when the alginate beads were infused with MS medium supplemented with 1.0
mg/l BAP and 2.0 mg/l BAP and three concentrations (0.1, 0.2 and 0.5 mg/l) of NAA. For comparative
analysis these synthetic seed were cultured on MS medium containing same growth regulators and MS
medium without any growth regulators (Table 2).

When shoot tip and nodal segments were used as explants for synthetic seed production 0.1, 0.2 and 0.5
mg/l NAA with 2.0 mg/l BAP enhanced the germination rate. Synthetic seed supplemented with 2.0 mg/l BAP
+ 0.2 mg/l NAA and cultured on MS medium containing same growth regulators was proved to be the best
medium composition for better germination (100%) for artificial seed. In this concentration duration for
germination was 3-5 days for shoot tip and 4-5 days for nodal explants. Maximum number and length of
shoot was observed in this combination. Average shoot number was 14.93 + 0.64 for shoot tip explants and
14.53 + 0.54 for nodal explants and shoot length was 9.47+0.96 cm for shoot tip and 8.33+0.15 cm for nodal
explants respectively. Cent percent seed germination was also observed in 2.0 mg/l BAP + 0.5 mg/l NAA and
2.0 mg/l BAP + 0.1 mg/l NAA.

When synthetic seed containing 2.0 mg/l BAP + 0.2 mg/l NAA cultured on MSp medium, the frequency of
germination was 87% in shoot tip and 80% in nodal explants. Duration of germination was 5-6 days in both
explants. In this concentration 54 % explant produced root with shoot in both cases. On the other hand,
synthetic seed containing 1.0 mg/l BAP + 0.1 mg/l NAA cultured on MSo medium, the germination rate and
number of shoot was lowest for both explants. Here, 67% synthetic seed were germinated and duration of
germination was 7-10 days in both explants.
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Table 1. Effect of MSo and different concentrations of BAP and Kin on synthetic seed production.
Growth regulators in Days of % of | Average number of Average length % of root
Culture | Alginate Explants germination | germination|  shoots +S. E. (cm)+%f sgoots induction
medium beads =2 &
MSs MSs Shoot tip
Node
us, | L0mgn | Shoottp 8-12 74 6.270.13 2.05 % 0.94
' BAP Node 10-12 67 4,80 +0.94 1.86 % 0.41
us | LOmgn | Shootip | 17-20 42 1.00 % 0.00 0.70+0.18 34
' Kin Node 17-20 27 1.00 % 0.00 0.63+0.17 34
10mgll | 1.0mgh | Shoottip 6-8 80 15.75 + 0.88 310+ 087
BAP BAP Node 6-8 87 13.85 £ 0.59 2.15%0.72
10mgl | 10mgn | Shoottip | 15-17 47 1.00 % 0.00 1.29+0.37
Kin Kin Node 15-17 40 1.00 £ 0.00 0.87+0.25
us, | 20mgn | Shootip 8-10 80 517 +0.83 3.00 + 0.65 47
BAP Node 10-12 74 5.27 + 0.80 1.94 %043 47
us, | 20mgn | Shoottp | 16-20 34 1.00 % 0.00 0.82+037
Kin Node 18-20 34 1.00 % 0.00 0.84+0.36
20mgll | 20mgn | Shoottip 5-7 94 19.43 £0.90 3.36+0.83
BAP BAP Node 7-8 87 1438 £0.71 305+ 054
20mgll | 20mgn | Shoottip | 16-18 54 1.13%0.19 1.20 £ 0.47
Kin Kin Node 17-18 47 1.14+013 0.87 % 0.30
us, | 30mgn | Shoottp | 10-14 60 450 + 057 2.44 % 0.60
BAP Node 12-14 67 4.22+0.62 1.64+0.38
us, | 30mgn | Shoottp | 20-24 27 1.00 % 0.00 0.70+0.13
Kin Node 20 - 24 20 1.00 % 0.00 0.63+0.15
30mgl | 30mgl | Shoottip 6-10 87 13.46 £0.70 2,63+ 0.37
BAP BAP Node 8-12 80 10.92 +0.91 252 0.59
30mgl | 30mgl | Shoottip | 18-22 40 1.00 % 0.00 0.95+ 057
Kin Kin Node 17-22 34 1.00 £ 0.00 1.00 £ 0.33
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Table 2. Effect of MSo and different concentrations of BAP combination with NAA on synthetic seed

production.
Growth regulators in
9 - Exolants Days of % of Average number of Average length (cm) % of root
Culéyre Atl)glngte p germination germination  shoots %S. E. of shoots+S. E.  induction
medium eads
1.0 mg/l BAP  Shoot tip 7-10 67 6.60 £0.78 520+0.70
MS +0.1 mgll
° NAAg Node 7-10 67 5.90+0.04 490+ 0.69
1.0 mg/l BAP 1.0 mg/I BAP  Shoot tip 6-8 80 758+0.15 550+0.43
+0.1 mgll +0.1 mgll
NAA NAA Node 7-8 74 6.45+0.18 5.45+0.35
1.0 mg/l BAP  Shoot tip 6-8 80 7.75+£0.52 5.33+£0.90
MSo +0.2 mgll
NAA Node 7-8 74 755+0.75 5.18 £0.66
1.0 mg/l BAP 1.0 mg/I BAP  Shoot tip 5-6 87 10.77 £ 0.59 5.85+£0.93
+0.2 mg/l +0.2 mgll
NAA NAA Node 5-7 87 9.00 £0.52 5.62+£0.92
1.0 mg/l BAP  Shoot tip 7-9 74 7.36 £0.80 5.09+0.48
MS +0.5 mgll
° NAAg Node 7-9 67 6.20 £0.93 5.00 £ 0.67
1.0 mg/l BAP 1.0 mg/I BAP  Shoot tip 6-7 87 7.77+£091 5.69+0.83
+0.5 mgll +0.5 mgll
NAA NAA Node 6-7 80 7.33+£0.17 550+£0.94
2.0 mg/l BAP  Shoot tip 5-7 87 7.76 £0.68 469+091
MS +0.1 mgll
° NAAg Node 5-7 80 7.25+0.96 429+0.95
2.0 mg/l BAP 2.0 mg/l BAP  Shoot tip 4-6 100 13.93+0.18 8.07+£0.89
+0.1 mgll +0.1 mgll
e e Node 46 9 12.29+0.43 7.86+0.44
2.0 mg/l BAP  Shoot tip 5-6 87 8.00+£0.88 491+0.82 54
MS +0.2 mgll
° NAAg Node 5-6 80 6.67 £0.77 4.80+0.90 54
2.0 mg/l BAP 2.0 mg/l BAP  Shoot tip 3-5 100 14.93 £ 0.64 9.47+£0.96
+0.2 mg/l +0.2 mgll
N e Node 45 100 1453 +0.54 833+0.15
2.0 mg/l BAP  Shoot tip 5-9 80 7.08+0.19 478 +£0.44 54
MS +0.5 mgll
° NAAg Node 5-9 80 6.42 £0.90 435+0.31 54
2.0 mg/l BAP 2.0 mg/l BAP  Shoot tip 5-6 100 11.60 £ 0.84 6.07 £0.59
+0.5 mgll +0.5 mgll
e e Node 5-6 100 1120+0.78 5.45 +0.90

Effect of BAP + IBA on artificial seed production

Three different concentrations of IBA (0.1, 0.2 and 0.5 mg/l) were also used in the combination with BAP and
the results are presented in Table 3. Best result was observed when synthetic seed and regeneration
medium (MS) both containing growth regulators 2.0 mg/l BAP + 0.1 mg/l IBA. In this concentration 67% seed
for shoot tip explants was germinated within 30-35 days of culture and 60% seeds for nodal explants within
32-38 days of culture. Maximum average number of shoot was obtained in synthetic seed and media
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containing 1.0 mg/l BAP + 0.2 mg/l IBA. In this concentration 1.71+0.17 number of shoot was obtained from
shoot tip and 1.43 £ 0.18 number of shoot was obtained from nodal explants after 35-38 days of culture. But
when synthetic seed containing 2.0 mg/l BAP + 0.1 mg/l IBA cultured on MS medium without growth
regulators, 47% of seed for shoot tip explant and 40% of seed for nodal explant was germinated after 38-40
days of culture. The average number of shoot was calculated 1.43 + 0.27 in shoot tip and 1.34 = 0.19 in
nodal explants. Lowest result was observed in synthetic seed containing 2.0 mg/l BAP+0.5 mg/l IBA cultured
on MS medium without growth regulators. Under this study all the tested concentrations germinating artificial
roots found to induce roots.

Table 3. Effect of MSo and different concentrations of BAP combination with IBA on synthetic seed

production.
Cjiz\rl\:h regula;olrsl " Explants Days of % of. nAu\rlr?I;ae?if Average length (cm) % of rpot
ginate germination  germination of shootstS. E. induction
medium beads shoots £S. E.

1.0 mg/ BAP+  Shoot tip 40-42 27 150+0.25 1.00 00 27
WS 0.1 mg/l IBA Node 40 - 45 20 1.33+0.27 1.00+0.23 20
1.0 mg/l BAP + 1.0 mg/l BAP +  Shoot tip 35-40 40 1.67+0.19 1.00£0.20 40
0.1mg/lIBA  0.1mglIBA  Node 38-40 34 1.40+0.21 1.00+0.24 34
VS 1.0 mg/l BAP +  Shoot tip 40 - 45 34 1.40+0.21 120+0.22 34
’ 0.2mg/l1BA  Node 40-45 20 133027 1.16+0.36 20
1.0 mgl BAP + LOmg/ BAP +  Shoot fip 35-38 47 1714047 1.35+0.19 47
0.2mg/lIBA  0.2mg/lIBA  Node 35-38 47 143+0.18 1.28+0.19 a7
1.0 mg/l BAP +  Shoot tip 38-40 40 1.33+0.19 1.33+0.22 27
WS 0.5 mg/l IBA Node 38-40 34 120+0.17 1.20+0.22 27
1.0 mg/l BAP + 1.0 mg/l BAP +  Shoot tip 32-35 54 1.62+0.24 1.87+0.22 47
0.5mg/lIBA  05mg/lIBA  Node 32-35 a7 1574027 1.57£0.29 40
2.0mg/I BAP +  Shoot tip 38-40 47 1.43+0.27 1.36+£0.19 34
WS 0.1 mg/l IBA Node 38-40 40 1.34+0.19 1.33+0.22 34
2.0 mg/l BAP + 2.0 mg/l BAP +  Shoot tip 30-35 67 1.60£0.20 155+0.21 54
0.1mg/lIBA  0.1mg/lIBA  Node 32-38 60 1.56 +0.22 1.28+0.19 a7
2.0mg/| BAP +  Shoot tip 40-42 40 1.34+0.19 117+0.19 27
WS 0.2 mg/l IBA Node 40 - 42 34 1.20+0.18 1.00+0.14 27
2.0 mg/l BAP + 2.0 mg/l BAP +  Shoot tip 32-38 54 1.50+0.25 1.25+0.18 40
0.2mg/lIBA  0.2mg/lIBA  Node 32-38 54 1.37+0.17 112017 34
2.0mg/| BAP +  Shoot tip 42-48 27 1254021 1.00£0.18 20
WS 0.5 mg/l IBA Node 42 - 48 20 1.34+0.27 1.00+0.24 20

2.0 mg/l BAP + 2.0 mg/l BAP +  Shoot tip 35-40 47 1.57+0.27 1214017 27
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0.5mg/lIBA  0.5mg/IBA oo 35-40 34 140022 1.20+0.23 27

Preservation of artificial seed

To examine the viability of synthetic seed, seeds were kept in sterilized test tubes and stored them at 4°C
and 0°C temperature in the refrigerator for 15, 30, 45, 60, 75, 90 and 120 days. To determine the viability of
synthetic seeds after storage, seeds were brought out from refrigerator and cultured on MSe medium (Table
4,

Table 4. Effect of preservation duration on the viability of synthetic seed (for each treatment 15 explants
were used).

Preservation duration Germination rate after preservation
(days) At 4°C temperature (%) At 0°C temperature

15 100 -

30 80

45 67

60 34

75

90

120

After 15 days of storage at 4°C, 100% seeds were germinated on the culture media. After 30 days of storage
80% seeds and after 45 days of storage 67% seeds were germinated. But after 60 days of storage, the
viability of seeds was decreased and only 34% seeds were germinated. When the seeds were cultured after
75, 90 and 120 days of storage, no germination was observed. But in all cases the seeds stored at 0°C were
failed to germinate. In this experiment it was observed that synthetic seed of Mimosa pudica L. can be stored
at 4°C temperature for 60 days.

Fig. 1. Different stages of artificial seed germination. Artificial seeds encapsulated by sodium alginate (a)-(b), Germinated
artificial seeds in 2.0 mg/I BAP (c), Artificial seed derived plant of shoot tip segments in 2.0 mg/l BAP + 0.2 mg/l NAA (d),
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Artificial seed derived plant of nodal segments in 2.0 mg/l BAP + 0.2 mg/l NAA (e), Root induction from artificial seed
germinated seeds, (f) and hardening of artificial seed derived plantlet in pot containing garden soil (g).

Discussion

Plant propagation using artificial or synthetic seeds developed from somatic and nonzygotic embryos opens
up new vistas in agriculture. Artificial seeds make a promising technique for propagation of transgenic plants,
non-seed producing plants, polyploids with elite traits and plant lines with problems in seed propagation. The
technology of artificial seed was efficiently used for the cultivation of transgenic plant baikal skullcap
(Scutellaria baicalensis Georgi) and common rue (Ruta graveolens L.) by encapsulating root fragment
(Vdovitchenko and Kuzovkina, 2011). Encapsulation can be considered an important application of
micropropagation, to improve the success of in vitro culture to synthetic seed technology. In the present
investigation isolated shoot tip and nodal segments were encapsulated in 4% sodium alginate using in MS
basal medium but Alatar and Faisal (2012) get maximum regeneration frequency (90.3%) by using 3%
sodium alginate in Lloyd and Mc Cown Woody Plant Medium (1981) for another medicinal plant Rauvolfia
tetraphylla. Among the different concentrations and combinations of auxins and cytokinins, the highest 100%
of shoot formation was observed in MS medium containing 2.0 mg/l BAP + 0.2 mg/l NAA from shoot tip and
nodal segments of Mimosa pudica L whereas Awatef Badr-Elden (2013) reported maximum shoot
multiplication response (61.60 % shoots) in MS medium having 1.0 mg/l of BA, Same phytohormone was
also found to produce best result in seed bead of mulberry (Machii 1992) and also was observed best in
Withania somnifera (Siddique 2005) in artificial seed germination. It's suggested that combination treatment
of auxin and cytokinin will be the best option to germinate artificial seed of M. pudica L.

Under the present investigation artificial seeds of Mimosa pudica L. were subjected to two storage
temperature regimes at 4°C and 0°C and germination rate was examined. This investigation indicates that
synthetic seed could be stored at 4°C for 60 days without loss of viability. Similar results were reported by
Faisal et al. (2012) in another important medicinal plants Rauvolfia serpentina, maximum frequency of
conversion into plantlets from encapsulated nodal segments stored at 4°C for 4 weeks was achieved on
woody plant medium supplement with 1.0 mg/l BA and 0.2 mg/l NAA. Ipekci and Gozukirmizi (2003) also
observed that the encapsulated embryos of Paulownia elongate was survived when the synthetic seeds were
stored at 4°C for 60 days and the germination rate was 32.40% and the result very perfectly supported our
findings. This type of result was also supported the result of alfalfa seeds (Redenbaugh et al. 1987),
Asparagus cooperi (Ghosh and Sen 1994), Eucalyptus citrisdora (Muralidharan and Mascarenhas 1995),
Camellia (Janeiro et al. 1995), Mulberry (Machii 1992, Bapat et al. 1987). Kim and Park (2002) encapsulated
calli obtained from a shoot tip of garlic, Allium sativum L., using a calcium alginate gel and stored for 40 days
at 4°C and 88% of the encapsulated calli regenerated after 40 days of storage at 4°C. Somatic embryo was
used in synthetic seeds in egglplant and highest germination rate was 81% on MS +1.0 mg/1 BAP + 0.1
mg/1 GAs and these encapsulated embryos did not loose germination even after storage of 45 days at 4°C
(Huda and Bari 2007). Further, encapsulated somatic embryo retrieved from storage conditions was
evaluated by Sudarshana et al. (2013) for its viability. The encapsulated embryos could be stored up to 4
months at 4°C, 20°C and 22°C. Maximum conversion frequency of 90% was observed from encapsulated
somatic embryos cultured on MS medium supplemented with GAs (1.5 mg/l), IAA (0.5 mg/l) and ascorbic
acid (40 mg/l) and 22°C temperature they found to be optimum irrespective of storage periods.

Conclusion

The important medicinal plant Mimosa pudica L., in Bangladesh, belongs to the endangered and endemic
category species. Thus it is important to propagate and conserve this plant species. Protocol establishment



98 Banu et al.

for artificial seed production, their germination and long term storage would provide promising avenues for
the application of biotechnological tools towards its improvement and better utilization.
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