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Abstract: In Vitro direct regeneration of plantlets from immature embryos was developed for multiplication of
Cryptolepis  buchanani  Roem.  and  Schult. Multiple shoots were successfully induced from immature
embryos on MS medium  fortified with  various  cytokinins  (BAP,  KN)  singly or in combination  with  auxins
(NAA). Of the various cytokinins used singly or in combination with NAA, a combination of BAP 2 mg/l + KN
0.5 mg/l was proved  to  be  the  most effective for shoot proliferation with maximum number of 8.30±0.80
shoots/embryo and with a shoot length of 5.70±0.55 cm. Individual shoots grown on shoot proliferating medium
were rooted on MS half strength medium supplemented with various auxins-IAA, IBA and NAA singly or in
combination. Of these IBA @ 0.5 mg/l effectively initiated maximum number of roots from microshoots (about
6.30±0.60 roots/shoot with a length of 2.85±0.60 cm). The in vitro raised plantlets were acclimatized successfully
to pots containing a mixture of vermiculate, sand in 3:1 ratio.
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INTRODUCTION proved to be of practical importance in the conservation

Cryptolepis buchanani Roem. and Schult. belongs to herbs and climbers. Exposing a germinating zygotic
plant family Asclepiadaceae and subfamily Periplocoideae embryo to cytokinin can cause multiple shoots to be
[1]. This is a potential medicinal plant, is used in folk formed. Such shoots may have both an adventitious and
medicine [2]. The root of the plant is bitter and aromatic an axillary origin. Therefore, systematic direct
and is reported to possess demulcent, diaphoretic and regeneration of plantlets from immature seed embryos of
diuretic properties. In rural areas a decoction of the stem Cryptolepis buchanani was undertaken. 
is used as a cure for paralysis [3]. Cryptolepis combined
with Euphorbia microphylla is given to women as MATERIALS AND METHODS
galactogogue  when  milk  supply is deficient or ills [4].
The roots and leaves of these plants are reported to Immature fruits of Cryptolepis buchanani collected
consist of cardiac glycocides and anticarcinogens [5]. after 30-40 days of pollination were used for the study.
Antibacterial activity, of this plant has been reported Fruits were directly taken in a 500ml clean sterilized beaker
against Staphylococcus citreus and Shigella flexneri [6]. and washed them in an agitated solution of liquid

Tissue culture studies have been carried out in detergent (1% Tween-20) for one hour and then washed
several members of Asclepiadaceae. These include, in running tap water. Further operations were carried out
Ceropegia juncea [7], Leptadenia reticulata [8], in a laminar air flow chamber under aseptic conditions.
Ceropegia intermedia [9], Pergularia daemia [10] and Fruits were first subjected to 70% alcohol treatment for
Caralluma educlis [11]. A procedure  for  the about one minute and then washed thoroughly with
regeneration of plantlets from various seedling explants sterilized distilled water.  The  sterilized fruits were then
have been developed for Cryptolepis buchanani [12]. cut open and seeds were collected. Then the collected

Embryo culture provides a means of recovering immature seeds were subsequently disinfected by
seedlings from genotypes that have low and rapidly lost submergence and constant stirring in 10% v/v hydrogen
seed viability or protracted dormancy period and has peroxide solution for  three minutes followed by five

of recalcitrant trees and many medicinal plants including
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rinses with sterilized double distilled water. Then the concentrations are capable of inducing shoots from
seeds were imbibed in a sterilized 100ml Erlenmeyer flasks cotyledonary node. Out of  the two cytokinins tested,
containing sterilized double distilled water for about two BAP was more efficient than KN. MS medium
hours. Later the testa or seed coat was removed with supplemented with BAP 2mg/l showed 90% of response
sterilized blades and then embryos were excised with within 5 weeks of incubation and produced an average of
embryonic axis  without  causing  damage  and  placed 3.80±0.80 number of shoots/embryo. This response was
(one embryo per tube) on sterilized nutrient medium comparatively better than KN 2mg/l, that produced only
having 2% sucrose, 0.8% difcobacter agar with 2.70±0.70 number of shoots/embryo. However, better
appropriate plant growth regulators like BAP, KN singly shoot  length   was   observed   with   KN   treatments
or in combination with NAA. The regenerated (3.20±0.70cm) than BAP treatments (2.80±0.50cm). Similar
microshoots with at least two nodes were rooted on MS observation was also made in Gymnema elegans by
half  strength  medium supplemented with auxins like, Komalavalli and Rao [13]. Incorporation of NAA to the
IAA, IBA, NAA either singly  or  in  combinations. medium does not improve the shoot number, but shoot
Rooted plantlets were then washed thoroughly to remove length increased (Table 1). Shoot senescence was also
all the traces of agar and transferred to pots containing observed after a period of 35 days in single BAP and KN
sterilized vermiculate, sand (3:1), covered with big supplemented treatments. Addition of NAA to the
polythene bag and incubated at 25±2°C for 20 days and medium acted best in controlling shoot senescence.
then slowly acclimatized with normal room temperature Similar observation was also made in Hemidesmus indicus
and later to the field climate. All experiments were [14].
repeated twice with 15 replicates each time. Observations It was also well established that combined cytokinin
were recorded every three days after the initiation of treatment (BAP + KN) found to be more efficient than
experiment. alone. Minimum of 8.30±0.80 shoots per embryo were

RESULTS AND DISCUSSION + 0.5mg/l KN (Fig.1B). But decreased shoot number was

The excised undamaged embryos from surface concentration of KN (2 mg/l) and a low concentration of
sterilized immature seeds were placed on MS medium BAP (0.5 mg/l). Shoot number was not improved even
supplemented with various hormonal concentrations for beyond the optimum (3mg/l KN + 2 mg/l BAP) or in equal
direct shoot regeneration. Out of various hormonal concentrations  i.e., 2mg/l BAP + 2  mg/l  KN  (Table  1).
treatments,  used   such   as   single   BAP    and  single A combination of BAP + NAA was less effective than two
KN  (0.5mg/l to  3mg/l),  two  cytokinin  combinations cytokinin treatments. The combination of BAP + NAA
(BAP + KN), single cytokinin + single auxin combination was found to be ineffective even in Asclepias curassavica
(BAP + NAA) and two cytokinins + auxin combination [15] and Holostemma annulare [16]. Increase in the shoot
(BAP + KN + NAA), MS medium containing a number was not observed even the addition of growth
combination of cytokinin (BAP + KN) produced maximum regulators in a combination of two cytokinins (BAP+KN)
number of shoots. + auxin (NAA) (Fig.1C). One significant observation

In the early shoot multiplication entire embryos noticed was basal callus formation did not occur in any
placed on MS medium containing different hormonal treatment.
concentrations began to green after a period of eight days In the present  investigation shoots were more
of incubation. Fourteen days of incubation sufficient for reliably produced using BAP, rather than KN. Because of
complete opening of cotyledons and 25 days for the poor penetration of BAP as much as 2mg/l was required
initiation  of  shoot buds from  cotyledonary node from in the medium to induce multiple shoots from embryos.
the date of inoculation (Fig.1A). In the embryos placed on Higher and lower concentrations of this cytokinin were
all hormonal media, shoot formation and elongation was ineffective [17]. The techniques of tissue culture, with its
completed by 45 days and showed little or no change in manifold possibilities for the regeneration of plantlets
the number and length. from immature seeds has been successfully applied to

MS medium was chosen for present study because it only few Asclepiads, such as Tylophora indica [18].
has been used widely for many of Asclepiadaceous Asclepias erosa [19, 20] and Calotropis gigantea [21].
members and  shown  best results than B  and WPM. However, all these studies are oriented in regeneration of5

Both KN and BAP alone and in combination at various shoots through callus formations.

observed when medium was incorporated with 2mg/l BAP

observed when medium supplemented with high
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Table 1: Effect of BAP, KN and NAA on direct multiple shoot induction from immature seed embryos of Cryptolepis buchanani cultured on MS medium

Treatments mg/l
----------------------------------------------------------------------------
 BAP  KN  NAA No. of Shoots/Embryo Mean±S.E  Shoot Length (cm) Mean±S.E

 0.5  -  - 2.30±0.65 1.10±0.10
 1.0  -  - 3.40±0.75 1.80±0.30
 2.0  -  - 3.80±0.80 2.80±0.55
 3.0  -  - 3.10±0.60 2.50±0.35
 -  0.5  - 1.50±0.65 4.60±0.50
 -  1.0  - 2.10±0.45 2.30±0.65
 -  2.0  - 2.70±0.75 3.20±0.70
 -  3.0  - 1.80±0.80 2.60±0.35
 0.5  0.5  - 1.70±0.50 1.80±0.20
 1.5  1.5  - 1.20±0.40 2.00±0.35
 3.0  3.0  - 3.00±0.35 3.60±0.70
 0.5  2.0  - 2.90±0.70 3.85±0.25
 1.0  2.0  - 2.80±0.50 3.70±0.20
 2.0  2.0  - 3.70±0.90 4.10±0.40
 2.0  0.5  - 8.30±0.80 5.70±0.55
 2.0  1.0  - 4.40±0.80 3.00±0.35
 2.0  3.0  - 3.90±0.70 3.80±0.40
 2.0  0.5  0.1 3.70±0.60 2.90±0.90
 2.0  0.5  0.2 2.70±0.35 2.85±0.55
 2.0  0.5  0.3 2.40±0.50 2.80±0.40
 2.0  -  0.1 2.60±0.10 3.00±0.55
 2.0  -  0.2 2.80±0.80 1.30±0.45
 2.0  -  0.3 3.60±0.95 2.80±0.30

Experiments were repeated thrice with 15 replicates each.

Table 2: Effect of various auxins on rooting response from in vitro regenerated shoots of immature seed embryos of Cryptolepis buchanani cultured on MS
half strength medium

Treatments mg/l After 3 Weeks of Culture
--------------------------------------------------------- ------------------------------------------------------------------------------------------
IAA IBA NAA Days to Rooting Mean No. of Roots/Shoot±S.E Mean Root Length(cm)±S.E

0.1 - - 12 1.15±0.90 1.75±0.20
0.5 - - 7 1.50±0.75 1.95±0.28
1.0 - - 16 1.25±0.85 2.50±1.40
2.0 - - 12 1.00±0.75 1.45±0.40
- 0.1 - 7 2.25±0.50 2.15±0.35
- 0.5 - 7 4.55±0.75 2.15±0.35
- 1.0 - 7 6.30±0.60 2.85±0.60
- 2.0 - 7 2.00±0.55 1.55±0.65
- - 0. 1 20 2.45±0.60 3.15±0.20
- - 0.5 20 3.85±0.70 4.15±0.25
- - 1.0 18 3.75±0.85 2.20±0.30
- - 2.0 20 2.85±0.50 2.15±0.25

Experiments were repeated thrice with 15 replicates each.

Plants regenerated from callus have very limited However, in the present investigation direct multiple
chances of exhibiting true-to-type plantlet regeneration shoot induction without the intervention of callus and
and it shows less  shoot proliferation, hence this subsequent transfer to the field was performed in
approach would not be suggestible for medicinal plants. Cryptolepis buchanani.
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Fig. 1: Cryptolepis buchanani
A. Immature embryos inoculated on MS medium. B. Multiple shoot induction on MS medium +BAP 2mg/l + KN
0.5mg/l. C. Direct multiple shoot induction from immature embryos cultured on MS medium fortified with 1. BAP
2mg/l + KN 0.5mg/l + NAA 0.1mg/l, 2. BAP 2mg/l + KN 0.5mg/l + NAA 0.2mg/l, 3. BAP 2mg/l + KN 0.5mg/l + NAA
0.3mg/l. D. Rooting response on ½ MS medium + NAA 0.5mg/l. E. Hardened in vitro raised plants derived from
immature embryos. 

For  rooting individual  shoots with at least two 4. Venkateswara, R., N. Narendra, M.A. Viswamitra and
nodes were separated and placed on MS medium half C.S. Vaidyanathan, 1989. Cryptosin, a cardenolide
strength supplemented with various auxins (IAA, IBA, from the leaves of Cryptolepis buchanani.
NAA). No rooting was observed from the shoots placed Phytochemistry, 28: 1203-1205. 
on basal medium (without hormones). Among the three 5. Venkateswara, R.,      K.      Sankara      Rao    and
auxins (IAA, IBA and NAA) rooting was more effective C.S. Vaidyanathan, 1987. Cryptosin- a new
on  MS    medium    supplemented   with  IBA  1.0mg/l cardenolide in tissue culture and intact plants of
(6.30±0.60 number of roots per shoot) than other two Cryptolepis buchanani Roem. and Schult. Plant Cell.
(IAA and NAA). Best root length (4.15±0.25cm at 0.5 mg/l Rep, 6: 291-293. 
 NAA)   was  obtained  with  NAA  treatments (Table 2, 6. Sarada, V., R.H. Gopal and R.B. Rao, 1997.
Fig.1D). Antibacterial activity of Cryptolepis buchanani.

After obtaining adequate rooting the plantlets were Fitoterapia, 68: 463-464.
subsequently transferred  to sterilized soil to establish 7. Nikam, T.D. and R.S. Savant, 2009. Multiple shoot
and they survived with 70% of field resistant capacity regeneration and alkaloid ceropegin accumulation in
(Fig.1 E). callus culture of Ceropegia juncea Roxb. Physiol.
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