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ABSTRACT

In vitro callogenesis was achieved from the legflaxts of Asystasia gangetica (L) T. Anderson, rapartant
medicinal plant belonging to the family Acanthacedée leaf explants were inoculated on MS meditowiged

with 3% sucrose and 0.8% agar, supplemented witlowa concentrations and combinations of 2,4-D, INA¥A,

IBA, BAP and KIN. The inoculated explants werentaned in culture room at 28+ 2°C and 16 hr light period.
Healthy, profuse, green and fast growing callus With low regenerative capacity was observed onrivslium
provided with 15uM NAA in combination with 3uM BaRd 3uM KIN. 2,4-D showed sticky , fragile, wrated

non-regenerative callus but with poor callus intloe percentage. The other two auxins, IAA and Hbéwed
better callus induction in combination with cytakim and the callus so formed were pale green tavbroThe
synergistic effect of auxins with cytokinins inlealinduction was found to be better. This is & feport of in

vitro callogenesis in Asystasia gangetica.
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INTRODUCTION

Asystasia gangeticfl) T.Anderson (Acanthaceae), commonly known amé&de Violet or Creeping Foxglove is
distributed in Tropical and Subtropical Old Workhions (Mabberley, 1987). It is a rapidly growirgrgnnial herb
reaching 600 mm in height or up to 1 m if suppartéithe stems root easily at nodes. The leavesiarple or
opposite. The fruit is an explosive capsule whitdrts out green in colour but dries to brown afigening. It is
occasionally planted as an ornamental herb and aseal leafy vegetable in time of food scarchgystasiais
known to have high nutritional value as it contaiith amount of proteins, aminoacids, minerals ldagcium,
phosphorus, sodium, manganese, copper, zinc, rdmegnesium and fibers (Yeoh and Wong, 1993; Odhat,
2007; Tillooset al.,2012).

Asystasiais mainly used in mild hypoglycaemia (Kirtikar aBaisu, 1998; Suvarchala Redetal, 2010). It has
also been claimed to have anti-asthmatic, antimghid, antidiabetic, anticancer and anti-oxidanbparties
(Kirtikar and Basu, 1998; GuhaBakstti al,1998 Akahet al, 2003; Yanget al, 2006; Sudhakaet al, 2006 and
Gopal et al,2013 ; Kavitha Samat al.2013). High medicinal value oA. gangeticais due to the presence of
various biologically active substances such as atariirates, proteins, alkaloids, tannins, steroiagllycones,
saponins, flavonoids, iridoids, megastigmanes @&ndenoids (Morokola, 2002; Kanchanapoom and Ruaita
2007; Hamicet al.2011 and Mary Kensa, 2011).

As the plantAsystasiafound to contain several important secondary noditsls, the present investigation aims to
produce callus from leaf explants. This is thet fiissue cultural report iA.gangetica.
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MATERIALS AND METHODS

The whole plants of. gangeticawere collected from the locality of ThanthondriaialKarur district, Tamilnadu,
India. Healthy and young leaves were selectedxpkiets source. The leaves were initially washétth Weepol
followed by rinsing with running tap water for 3dmates. Then the explants were treated with 70%rethfor 45
seconds and washed with sterile distilled water4f&r times. Later, the explants were sterilizechviit1% HgCJ
solution for 2 to 3 minutes and finally washed 8res with sterilized distilled water, inoculateda culture tubes
inside the Laminar Flow Chamber.

Culture media

The basal MS medium (Murashige and Skoog, 1962) 86 sucrose solidified with 0.8% agar was usede@é
concentration and combination of growth regulateese tested including 2, 4-D, NAA, 1AA, IBA, BAP drKIN.
The pH of the medium was adjusted to 5.8 beforecating at 121°C for 20 minutes. The cultures ever
maintained at 25°C+2°C with 16 hr photoperiod. AR@ to 45 days, the cultures were visually obsgriee the
formation of callus texture, coloration, etc. Wiglbwn callus induced from cultures were selectesuto- culture on
the same medium after every 4-5 weeks.

Statistical Analysis
Experiments were carried out with 10 replicates aede repeated five times. Mere visual observatiohthe
cultures were made every week and the percentagatafes showing callus were recorded.

RESULTS AND DISCUSSION

Callus production from leaf explants Afgangeticawere observed at different concentrations and cuations of
auxins and cytokinins.

1)Effect of 2, 4-D on Callus Induction(Table 1. Fig.1-a,b)

2,4-D at very low and high concentrations showed percentage of callus induction. At 1 pM 2,4-DyoB8% of
callus response was recorded and at 25uM 2,4-D @f884llusing was recorded. But 15 pM 2,4-D proadLi68%

of callusing which proved moderate concentration2pf-D is effective in callus induction iA. gangetica
Moreover, 15 pM 2,4-D when combined with 3uM BARIauM KIN produced 80% of callusing proved the
synergistic effect of auxins with cytokinins in inction of callus. Likewise, 10 uM 2,4-D showedyof4% of
callusing, whereas, 10uM 2,4-D with 2 uM BAP andM KIN produced 74% of callusing.

But surprisingly, 20 uM and 25 uM 2,4-D producediyd@?2% and 48% of callus induction respectively whested
alone and also in combination with BAP and KIN. iBavas cleared that the synergistic effect of asxith

cytokinins in callus induction was effective onlg to certain level of concentration and after réagltertain level
of concentration there was no effect. The callaguged from 2,4-D was found to be white, sticky &gtt green,
fragile and non-regenerative. The white calluasusrowning gradually. It might be due to high phlecontent and
due to oxidation of phenolic compounds. In conttasthis results obtained, 2,4-D was found to Heative in

callus induction of many plant species (Sumattal.,2003; Kayaneét al.,2008; Kaladhaet al.,2012).

2) Effect of NAA on Callus Induction (Table 1, Fig.2)

NAA supplemented medium showed flourished growithatlus. Of various concentrations of NAA test&é8, uM
NAA showed good callusing (94%) followed by 10 uM\A which produced 90% of callusing. The synergistic
effect of auxins with cytokinins in callus induatiovas also found to be greater in NAA. 15 uM NAA i
combination with 3 uM BAP and 3 uM KIN produced ¥0@allus induction.

Likewise, 5 uM NAA produced only 68% of callus irddiwn, whereas, the same concentration of NAA (5 piith

cytokinins (1 uM BAP and 1 uM KIN) produced 84%aaflusing indicating the synergistic effect of ausiwith
cytokinins in callus induction. This finding is imarmony with those results obtained by Raoal, (2006) in
Gossypiunspecies, Ghada Abd EI-MoneimHegazi (2011Dé&lonix elata L and Mousavet al, (2012) inEustoma
grandiflorium.

The callus observed in NAA supplemented medium fragile turned into compact, green and regenerdtive
nature with few adventitious buds in regenerativsaimm. But the regenerative potential was foundewery low.

3) Effect of IAA on callus Induction (Table 2, Fig.1-c,d)
At low concentration (1uM IAA) produced only 38% adllus and at higher concentration (25 uM) produgé%
of callusing. But 10 uM and 15 uM concentrationsNAA showed 72% and 84% of callusing respectively.
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Moreover the callus induction capacity was very mpoonounced when IAA was combined with cytokiniBasal
medium with 10uM and 15uM IAA when combined withtakinins produced 84% and 96% of callusing
respectively showing the synergistic effect of agxwith cytokinins. The callus formed due to IAArtified
medium was found to be white fragile and pale graeth non-regenerative in nature.Rhyllanthus stipulusthe
plant growth regulators 2,4-D, IAA, IBA, BAP andp2ivere equally effective in callus induction (Elizde Catapan
et al, 2001).

4) Effect of IBA on callus Induction (Table 2, Fig.1- e,f)

IBA showed moderate callus induction. IBA at 1 p3uM, 15 uM, 20 uM and 25 puM produced 36, 52,8Pand
62 percentage of callusing respectively. But thee concentrations of IBA when combined with cybihs
produced 40, 66, 96, 88 and 76 percentages afsiad respectively. The callus observed on IBA $epented
medium was compact, brown in colour and non-reggiver in nature. The calli were turned brown inotol after
few days and are necrosesed. David PaukeRal, (2010) reported that i@allistemon citrinud_., IAA and IBA in
combination with KIN showed significant callus iraion.
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Name of Growth

Concentration of

Percentage of

Nature of Callus

Regulators Growth Hormone (uM) | Callus Induction (%)
2,4-D 38+3.34 White , Sticky
2,4-D 1 46+4.55 White , Sticky
2,4-D 2 44+3.57 White , Sticky
2,4-D 3 52+3.34 White , Sticky
2,4-D 4 42+3.34 White , Sticky
2,4-D 5 64+2.18 White , Sticky
2,4-D 10 60+3.99 White , Sticky
2,4-D 15 62+3.34 White , Sticky
2,4-D 20 48+3.45 White , Sticky
2,4-D+BAP+KIN 25 50+2.83 Light Green, Fragile
2,4-D+BAP+KIN 5+1+1 74+4.55 Light Green, Fragile|
2,4-D+BAP+KIN 10+2+2 80+3.99 Light Green, Fragile|
2,4-D+BAP+KIN 15 +3+3 62+3.34 Light Green, Fragile|
2,4-D+BAP+KIN 20 +4+4 48+3.45 Light Green, Fragile|
NAA 25 +5+5 42+5.21 Green, Compact
NAA 1 44+4.55 Green, Compact
NAA 2 48+5.21 Green, Compact
NAA 3 62+3.34 Green, Compact
NAA 4 68+3.34 Green, Compact
NAA 5 90+2.83 Green, Compact
NAA 10 94+2.18 Green, Compact
NAA 15 84+2.18 Green, Compact
NAA 20 80+2.83 Green, Compact
NAA+BAP+KIN 25 72+3.34 Green, Compact
NAA+BAP+KIN 5 +0.5+0.5 96+2.18 Green, Compact
NAA+BAP+KIN 10 +1+1 94+2.18 Green, Compact
NAA+BAP+KIN 15+1.5+1.5 82+3.34 Green, Compact
NAA+BAP+KIN 20 +2+2 76+2.18 Green, Compact
NAA+BAP+KIN 25 +2.5+2.5 84+2.18 Green, Compact
NAA+BAP+KIN 5+1+1 96+2.18 Green, Compact
NAA+BAP+KIN 10 +2+2 1000 Green, Compact
NAA+BAP+KIN 15 +3+3 88+3.34 Green, Compact
NAA+BAP+KIN 20 +4+4 86+2.18 Green, Compact
25 +5+5

Values are Mean+SE Experiments were repeated Sstiai 10 replicates
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Table-1: Effect of 2, 4-D and NAA alone and in comibation with cytokinins on callus induction of Asystasa gangetica (L) T. Anderson
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Table-2: Effect of IAA and IBA alone and in combinaion with cytokinins on callus induction of Asystasia gangetica (L) T. Anderson

Name of Growth Concentration of Percentage of Nature of
Regulators Growth Hormone (uM) | Callus Induction (%) Callus
IAA 1 38+3.34 White , Fragile
IAA 2 40+2.83 White , Fragile
IAA 3 42+5.21 White , Fragile
IAA 4 50+2.83 White , Fragile
IAA 5 54+4.56 White , Fragile
IAA 10 72+3.34 White , Fragile
IAA 15 84+2.18 White , Fragile
IAA 20 76+2.18 White , Fragile
IAA 25 66+2.18 White , Fragile
IAA+BAP+KIN 5 +0.5+0.5 48+3.34 Pale Green, Fragile
IAA+BAP+KIN 10 +1+1 44+4.55 Pale Green, Fragile
IAA+BAP+KIN 15 +1.5+1.5 52+5.21 Pale Green, Fragile
IAA+BAP+KIN 20 +2+2 60+2.83 Pale Green, Fragile
IAA+BAP+KIN 25 +2.5+2.5 62+3.34 Pale Green, Fragile
IAA+BAP+KIN 5+1+1 66+2.18 Pale Green, Fragile
IAA+BAP+KIN 10 +2+2 84+2.18 Pale Green, Fragile
IAA+BAP+KIN 15 +3+3 96+2.18 Pale Green, Fragile
IAA+BAP+KIN 20 +4+4 90+2.83 Pale Green, Fragile
IAA+BAP+KIN 25 +5+5 78+3.34 Pale Green, Fragile
IBA 1 36+3.57 Brown, Fragile
IBA 2 38+3.34 Brown, Fragile
IBA 3 44+4.55 Brown, Fragile
IBA 4 50+2.83 Brown, Fragile
IBA 5 52+1.78 Brown, Fragile
IBA 10 86+2.18 Brown, Fragile
IBA 15 82+3.34 Brown, Fragile
IBA 20 80+3.99 Brown, Fragile
IBA 25 62+3.34 Brown, Fragile
IBA+BAP+KIN 1 +0.5+0.5 40+4.89 Brown, compact
IBA+BAP+KIN 2 +1+1 44+4.55 Brown, compact
IBA+BAP+KIN 3 +1.5+1.5 54+4.55 Brown, compact
IBA+BAP+KIN 4 +2+2 62+3.34 Brown, compact
IBA+BAP+KIN 5+2.5+2.5 66+2.18 Brown, compact
IBA+BAP+KIN 5+1+1 70+2.83 Brown, compact
IBA+BAP+KIN 10 +2+2 90+2.83 Brown, compact
IBA+BAP+KIN 15 +3+3 96+2.18 Brown, compact
IBA+BAP+KIN 20 +4+4 88+1.78 Brown, compact
IBA+BAP+KIN 25 +5+5 76+2.18 Brown, compact

Values are Mean1SE Experiments were repeated Sstinith 10 replicates
CONCLUSION

Because of lack of previous report onvitro callus production ofAsystasia gangeticd.) T. Anderson, it was
decided to test different media for callus inducti®f various auxins tested for callus inductioofjangeticaMS
medium fortified with 15 uM NAA + 3 uM BAP + 3 uM IKl showed best results with 100% callus induction.
Superiority of NAA for callus induction has alsodpereported in different plant species, viz., inxX=(Burbuliset
al., 2007),Momordica dioica(Nabi et al, 2002), Rauwolfia sserpentiangTomar and Tiwari, 200&yigeron
breviscapus(Lei et al., 2007) andEustoma grandiflorium(Mousaviet al, 2012). But the rate of regeneration
observed in this study was very low. IAA and IBAosved moderate callus induction capacity and 2 deor
callusing. Callus growth and development are sisomglated to genetic background and physical stdt¢he
culture medium and cultural conditions (Cassell$ @nrry, 2001).

Effective callus induction due to the synergigftect of auxins with cytokinins was also provedhnall type of
growth hormones tested. Moreover, it was also fahatithe synergistic effect was effective onlytogertain level

of concentration of hormones and after reachingagedevel of concentration there was no effectnémber of
plant tissues irnn vitro synthesize growth regulators in sub-optimal ameward therefore, require addition of
external phytohormones (Reinert and White, 1956nget al., 1968). It might be concluded that the external
phytohormones should also be effective at sub-@tauncentrations for callus induction or shooterggration. All
those calluses obtained from different media wezerasesed after 45 days. This might be due to plgmnol
content of the plant (Rabha Abdelwahd, 2008) or ttudigh concentrations of auxin and low conceiarabf
cytokinin (Bornman, 1983; Bonga, 1988).

The present investigation first reports the proiduncof callus fromAsystasia gangeticf.) T. Anderson.
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