Taiwania, 49(1): 57-65, 2004

Micropropagation of Cryptolepis buchanani Roem. & Schult.
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ABSTRACT: In vitro regeneration protocol was developed for multiplication of Cryptolepis
buchanani by using shoot tip, cotyledonary node and nodal explants derived from seedlings grown in
vitro. The best response was achieved with nodal explants. Cultures were established placing the nodal
explants on Murashige and Skoog's (MS; 1962) medium supplemented with various cytokinins singly
or in combination with auxin and gibberellin. Of the various cytokinins used singly or in combination
with auxins, 6-Benzyl aminopurine (BAP) was found to be most effective for shoot proliferation. The
maximum number of shoots (12.5 to 13.0 shoots / explant with a shoot length of 4.5 to 5.0 cm) were
produced on MS medium fortified with BAP 2mg/L, Kinetin (KN) 0.1mg/L, Napthalene acetic acid
(NAA) 0.05 mg/L and gibberellic acid (GA3) 0.05 mg/L with 60% response. Individual shoots (grown
on shoot proliferation medium) were rooted on MS medium supplemented with various auxins
Indole acetic acid (IAA), Indole butyric acid (IBA), NAA singly or in combination. Of these IBA 1
mg/L resulted in higher number of microshoots (80%) to form roots (about 6.5 to 7.0 roots/ shoot and
the root length of 4.0 to 4.5 cm). The in vitro raised plantlets were acclimatized successfully to pots
containing a mixture of autoclaved peatmoss and compost in 1:1 ratio.
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INTRODUCTION

Cryptolepis buchanani Roem. & Schult., commonly called as “ Adavipaatiga’, belongs to
Asclepiadaceae. It isawoody twiner found in Eastern Ghats and is widely used as demulcent,
diaphoretic, diuretic, cure for paralysis (Datta et al., 1978), rickets in children (Chopra et al.,
1956); combined with Euphorbia microphylla is given to women as gal actogogue when milk
supply is deficient or ills (Venkateswara et al., 1989). The roots and leaves of the plant are
reported to consist of cardiac glycosides and anticarcinogens (Venkateswara et al., 1987).
Sarverogenin and isosarverogenins of the plant (Purushothaman et al., 1988) possess a potent
cytotoxic activities against tumour cells and shows antibacterial and antiparasitic properties
(Deepak et al., 1999; Dassonneville et al., 2001). The plant is categorized as weeds, over
looking all its medicinal importance. Hence, the systematic propagation of this medicinally
important species was undertaken for the first time through micropropagation method. An
important step in the development of a transformation system for plant speciesis to establish
a facile regeneration procedure. Several other species of Asclepiadaceae have been
manipulated in culture using nodal segments on MS full-strength medium fortified with
various plant growth regulator combination. These included, Asclepias currassavica
(Pramanik and Datta, 1986), Tylophora indica (Chattopadhyay et al., 1992), Hemidesmus
indicus (Sharma and Yelne, 1995), Gymnema elegans (Komaavali and Rao, 1997),
Holostemma annulare (Sudha et al., 1998), Decalepis hamiltonii (Bais et al., 2000; Anitha
and Pullaiah, 2002), Cynanchum callialatum (Raghu Ramulu et al., 2002), and Holostemma
ada-kodien (Martin, 2002). There have been no reports of a regeneration system for
Cryptolepis buchanani. An efficient procedure for the induction of shoot proliferation from
various seedling explants, and conditions required for root proliferation are described here.
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MATERIALSAND METHODS

Matured follicles of Cryptolepis buchanani were collected during April year from the
natural stands of Bairluti in Nallamalai reserve forest, Eastern Ghats, Kurnool district, Andhra
Pradesh, India. Seeds collected from shade dried follicles, taken in 100 ml clean Erlenmeyer
flasks and washed with a detergent (1% Tween—20) for 30 minutes and then washed in
running tap water for another 30 minutes. Further operations were carried under aseptic
conditions inside laminar chamber. Seeds were first washed with sterilized distilled water and
then subjected to 70% ethyl alcohol treatment for 60 seconds and again washed with sterilized
distilled water. It is followed by 15% v/v hydrogen peroxide treatment for 3 minutes and later
rinsed 4-5 times with sterilized distilled water. Seeds were soaked for 24 hour in sterilized
double distilled water and then placed on quarter strength Murashige and Skoog's (MS)
medium (Murashige and Skoog, 1962) without hormones and incubated at 25 + 2°C under 16
hr photoperiod with light intensity of 2000 lux. Seedlings of 30-day incubation are used as an
explant source. Seedling explants like shoot tip, cotyledonary node and node were excised
aseptically and placed singly in test tubes (150 x 25 mm Borosil, India) containing 20 ml of
agarified MS medium fortified with 20 g/L sucrose and various plant growth regulators like
6-Benzyl aminopurine (BAP), Kinetin (KN), Thidiazuron (TDZ), Zestin (Z), Indole acetic
acid (IAA), 2,4-Dichloro phenoxyacetic acid (2,4-D), Napthalene acetic acid (NAA) and
gibberellic acid (GA3) at different concentrations individually or in combination for shoot
proliferation. The regenerated microshoots were rooted on half strength MS medium
supplemented with auxins like IAA, IBA, 2,4-D and NAA and different concentration singly
or in combination. Rooted plantlets were washed thoroughly to remove all the traces of agar
and transferred to pots containing sterilized peatmoss and compost (1:1). Pots were first
placed in culture room at 25 + 2°C and then slowly acclimatized with normal room
temperature and later to the field climate. All experiments were repeated twice with 15
replicates each time. Observations were recorded for every week after the initiation of the
experiment.

RESULTSAND DISCUSSION

Amongst the various concentrations of BAP, KN, TDZ, and Z in single, explants
responded best and produced increased number of shoots (4.50 + 0.71) in MS medium
supplemented with BAP (2 mg/L) (Fig. 1). In the present study it is evident that higher
concentrations of cytokinins resulted in profuse callusing and reduction of shoot
multiplication. Increasing of the concentration of BAP at more than 2 mg/L, TDZ and Z
above 0.1 mg/L in the medium decreased the shoot number with retardation of shoot growth.
Nodal segments cultured on medium fortified with either TDZ or Z of more than 0.05 mg/L
developed callus having sectors of green patches from the base of shoots. However, shoot
differentiation from the callus did not occur even after subculture or transferred to medium
with BAP. Shoots developed on TDZ/Z containing medium showed stunted growth after
40-45 days of incubation. Leaves of plants cultured on TDZ turned dark green and thick,
however, such effect was not found with Z treatments. The stunted shoot formation from
nodal explants on TDZ supplemented medium has been reported by Preece and Imel (1991),
Koroch et al. (1997) and Tavares (1996). One important observation noticed after the shoots
raised on KN was the senescence of young shoots after an incubation period of 30 days. The
best efficiency of BAP for maximum shoot induction was also observed in severa other
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Fig. 1. Multiple shoots formed from nodal explants with BAP 2 mg/L Fig. 2. Effect of BAP 2 mg/L + KN 0.1
mg/L + NAA 0.05 mg/L on noda explants in the induction of multiple shoots. Fig. 3. Multiple shoot induction
from nodal explants with BAP 2 mg/L + KN 0.1 mg/L + NAA 0.05 mg/L + GA3 0.05 mg/L. Fig. 4. Effect of
BAP 2 mg/L + KN 0.10 mg/L + NAA 0.10 mg/L + GA; 0.10 mg/L on shoot regeneration from nodal explants.
Fig. 5. Rooting in regenerated shoots on MS medium containing ¥z salts with various concentrations of plant
growth regulators singly or in combinations. Fig. 6. In vitro plantlet potted in peatmoss and compost (1:1) after
hardening. (Photographs of Fig. 1 to Fig. 5 had taken after 8 weeks of incubation from the date of inoculation).

Asclepiadaceae members such as Ceropegia bulbosa (Patil, 1998), Hemidesmus indicus
(Raghu Ramulu et al., 2002) and Decalepis hamiltonii (Anitha and Pullaiah, 2002).

Shoot regeneration efficiency of nodal explants was analyzed by supplementing different
cytokinin combination and cytokinin + auxin combinations (Table 1). Among the treatments,
medium fortified with BAP 2 mg/L + KN 0.1 mg/L + NAA 0.05 mg/L induced about 9.00 +
0.90 shoots/explant (Fig. 2). This is better than single cytokinin or two cytokinin
supplemented media. Improved shoot regeneration with cytokinin + auxin combination was
proved in several other species such as Pergularia pallida (Bapat et al., 1986), Gymnema
elegans (Komalavalli and Rao, 1997), Decalepis hamiltonii (Bais et al., 2000) and
Holostemma ada-kodien (Martin, 2002). However, the addition of auxin to the cytokinin
enriched medium enhanced the shoot number but caused growth of unnecessary basal callus.
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Table 1. Effect of various plant growth regulators on shoot multiplication from nodal explants of Cryptolepis
buchanani after 8 weeks of culture on MS medium.

Plant growth regulator (mg/L) % of NO.ETD?;r?tOtS/ Sho?érlne)ngth Basal

BAP KN TDZ Z IAA 24D NAA 'oPOnse Mean+SD.  MemxspD, C2uSnd
1 - - - - - - 70 215+ 0.60 215+ 0.25 -
2 - - . 80 450+ 0.71 3.00+0.12 -
3 - - . 75 340+ 0.45 310+ 055 -
T 55 115+ 0.10 215+ 0.25 -
S 65 1.95+0.31 310+ 0.52 -
N 60 1,60+ 0.22 2.05+0.25 -
; 005 - - - - 50 1704021 2.00 + 0.05
; 010 - - - - 45 280+ 0.82 1.85+0.32 +
; 050 - - - - 40 1.20 + 0.60 0.85+0.17 ++
; - 005 - - - 35 1.95+0.25 215 + 0.62
; - 010 - - - 40 2.00+0.31 1,95+ 0.95 +
; - 050 - - - 40 1.80 + 0.52 1.25+ 0.62 ++
2 010 - - - - - 80 7.00+ 0.92 3.05+0.22 -
2 05 - - - - - 75 710+ 0.55 3.50 + 0.50 -
2 - 005 - - - - 50 6.00 + 0.43 2.80 +0.35 -
2 - - 005 - - - 40 3.00+0.35 215+ 0.11 ++
2 010 - - - - 005 60 9.00 + 0.90 315+0.71 +
2 010 - - - - 010 55 7.75+ 0.67 3.65+ 0.48 +
2 010 - - 005 - - 40 410+ 0.20 2.95+0.19 +
2 010 - - 010 - - 35 3.80+0.13 2.25+0.71 +
2 010 - - - 005 - 35 3.25+ 0,62 210+ 0.34 +
2 010 - - - 010 - 25 2154073 215+ 0.34 ++

+ scanty

++ medium

In many cases such as Pissaridi plum in Garland and Stoltz (1981), Artocarpus heterophyllus
in Amin and Jaiswal (1993), it was noticed that cytokinin alone is enough for optimal shoot
multiplication than in combination with auxins.

Shoot senescence that was observed during incubation in KN alone fortified medium
could be controlled when NAA was supplemented to KN. Similar trial has also given a
successful result to Pramanik et al. (1986) in Hemidesmus indicus and Maraffa et al. (1981) in
Hoya spp. Apart from the above treatments a combination of auxin, cytokinin, GA; were also
used to find the possible growth regulatory effect on different seedling explants. The requisite
concentration of each type of regulant differs according to the kind of explant being cultured.
Addition of GA3 to NAA + BAP + KN was better than cytokinins alone and cytokinin + auxin
treatments. When GAj3; concentration was increased from 0.05 mg/L to 0.1 mg/L shoot
number was drastically decreased and enhanced the basal callus formation. Among the three
explants tested, nodal explants showed better response when compared with other two (Table
2) on MS medium fortified with BAP 2 mg/L + KN 0.1 mg/L + NAA 0.05 mg/L + GA3 0.05
mg/L (12.5 + 0.33 shoots / explant) (Fig. 3). However, on the same hormonal combination
maximum shoot length of 5.85 + 0.35 cm was observed with shoot tip explants. Number of
shoots induced from shoot tip explants (6.75 + 0.20 shoots/explant) also is lesser than that of
nodal explants. Further increase in the concentration of NAA or GA3 reduced the number of
shoots, enhanced the basal callus formation and also caused gradual decrease in shoot length
(Table 2) (Fig. 4).
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Table 2. Effect of BAP, KN, NAA and GA3 at various concentrations for multiple shoot initiation from different
seedling explants of Cryptolepis buchanani after 8 weeks of culture on MS medium.

Plant growth regulator Cotyledonary node Node Shoot tip
(mg/L)

No. of Shoot No. of Shoot No. of Shoot
% of  Sshoots/ length 0 of  shoots/ length % of  Shoots/ length
BAP KN NAA GA3 response explant (cm) response explant (cm) response explant (cm)

Mean Mean Mean Mean Mean Mean
+S.D. +S.D. +S.D. + S.D. +S.D. +S.D.
2 010 0.05 0.05 45 7.25 5.00 60 12.50 473 55 6.75 5.85
+0.55 +0.18 +0.33 +0.16 +0.20 +0.35
2 010 0.05 0.10 45 6.35 4.25 55 9.15 4.60 45 4.00 4.85
+0.65 +0.15 +0.75 +0.10 +0.11 +0.35
2 010 0.0 0.05 40 3.95 3.80 60 4.80 4.50 40 3.35 3.85
+0.10 +0.75 +0.27 +0.35 +0.15 +0.12
2 010 010 0.10 40 2.25 2.95 45 3.50 3.70 35 2.80 3.25
+0.33 +0.35 +0.35 +0.12 +0.85 +0.05

There are reports on the beneficia effects of GA3 in the medium on enhanced frequency
of bud break and growth in Vitex negundo (Sahoo and Chand, 1998), Grevillia robusta
(Rajasekharan, 1994) and Anacardium occidentale (Bogetti et al., 1999). In vitro cultures can
generally be induced to grow and differentiate without gibberellins, although gibberellic acid
may become an essential ingredient of media for culturing cells at low densities (Stuart and
Street, 1971). When GA3 is added to culture media, it often produces effects which are of a
similar nature to those of auxins. In some cases it can also be used as a replacement for auxin
in the induction of shoot formation (Sekioka and Tanaka, 1981), a precise gibberellin and
cytokinin ratio (instead of auxin and cytokinin) may be required. But in the present study the
combination of GA3 and cytokinin is generally less satisfactory for the induction of shoots
than that of auxin + cytokinin + GA3. However, GA3 was a preventive for directing shoot
regeneration in sugar beet floral axillary buds (Coumans-Gilles et al., 1981).

The rooting assays were performed on full and half strength M'S media supplemented with
0.1, 1.0, 2.0 mg/L IAA or IBA or NAA singly or in combination (Fig. 5). In the absence of
growth regulators both in half and full strength media no roots developed. When growth
regulators were added to the medium, excised shoots cultured on half strength medium
induced roots better than the shoots cultured on full strength medium. Elongated shoots of
2.0 — 2.5 cm length were used to test the effect of various auxin treatments on root induction.
Growth regulator concentration significantly influenced rooting percentage, root number and
root length as compared to control. As shown in Table 3, IBA was more effective than IAA or
NAA. About 80% of shoots produced an average of 6.50 + 0.57 white thick roots, each
averaging 4.00 + 0.52 cm length within four weeks of transfer to MS medium incorporated
with IBA 1 mg/L. Superiority of IBA in root induction was also proved in Ceropegia bulbosa
(Patil, 1998), Ceropegia bulbosa var. lushi (Patil,1998), Ceropegia jainii (Patil, 1998),
Exoecaria agallocha (Rao et al., 1998) and Hemidesmus indicus (Raghu Ramulu et al., 2002).
Higher concentration of auxin lowered the rooting percentage as well as root number. In
general root formation is much better with one auxin than in combinations. But in the present
investigation on Cryptolepis buchanani a combination of IBA 1.0 mg/L + NAA 0.05 mg/L
triggered the root number to 8.75 + 0.31 and IBA 1.0 mg/L + NAA 0.10 mg/L to 6.65 + 0.82.
When combination of IAA 1 mg/L + NAA 0.03 mg/L is used, the root number was less (1.00
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Table 3. Effect of various auxins on rooting response from in vitro regenerated shoots of Cryptolepis buchanani
Cultured on M S half strength medium.

Auxin concentration (mg/L) % of No. of roots formed after Length of roots (cm) after

response 4 weeks of culture 4 weeks of culture Daysto

IAA. IBA NAA Mean + S.D. Mean + S.D. rooting
0.10 - - 35 1.00+0.00 3.05+0.82 12
1.00 - - 40 1.00+0.50 295+ 0.15 14
2.00 - - 30 1.00+0.00 3.00+ 0.00 15
- 0.10 - 65 150+ 0.67 295+0.31 18
- 1.00 - 80 6.50 £ 0.57 4.00+ 0.52 7
- 2.00 - 40 4.20+0.22 3.25+0.72 9
- - 0.10 60 1.20+0.67 525+0.11 11
- - 1.00 65 290+ 041 3.30+£0.27 18
- - 2.00 55 1.35+0.32 210+ 0.15 18
1.00 - 0.05 65 1.00+0.10 430+ 0.05 20
1.00 - 1.00 50 1.80+0.27 5.10+0.61 18
- 1.00 0.05 70 8.75+0.31 3.10+0.21 12
- 1.00 0.10 65 6.65 + 0.82 2.85+0.18 14

+ 0.10 root shoots), but root length was good with this combination when compared to IBA +
NAA combination (3.10 + 0.21 cm with IBA 1 mg/L + NAA 0.05 mg/L). When the
concentration of auxins was increased in the combination, a cream coloured profuse callus
devel oped from the base of excised shoots within three weeks of culture.

Plantlets with fully expanded leaves and well developed roots were transferred to pots
containing a mixture of autoclaved peatmoss and compost (1:1). Within four weeks of transfer
into potting mixture, 72% plantlets formed new leaves (Fig. 6).
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