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ABSTRACT

Saraca indica auct, non Linn commonly called ash@l&” is a vulnerable species, becoming rarer mriatural
habitat. Callus culture was initiated from leafest and flower bud explants of Saraca indica usingaghige and
Skoog (1962) basal medium containing 3% sucrose0a8fb agar supplemented with different concentrei?, 3,

4 and 5 mgL®) of 2,4-Dichlorophenoxy acetic acid (2,4-D). Leaid stem explants produced 100 percent callusing
in all the concentrations tried, whereas poor calhg response was observed with flower bud explagsf explant
was chosen for a detailed callus induction studi wifferent concentrations and combinations ofias2,4-D and
naphthalene acetic acid (NAA). Among the diffetezatments, leaf explant showed optimum callusiguiltures
supplemented with 3 mglof 2,4-D alone. Treatments with NAA alone showegt poor callusing response. When
combinations of 2,4-D (3 to 5 mgLand NAA (3 to 5 mgl) were used, root formation was induced along with
callusing. The fresh calli produced in all the treegents were white and hard which turned brown after weeks.
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INTRODUCTION

Saraca indicaauct, non Linn., commonly called as Ashoka (Hindiogam (Tamil), Kankeli (Sanskrit) is one of
the most legendary and sacred trees of India.dtrizedium sized evergreen tree belonging to legosaia family.
Its bark has high commercial value and is a majgradient of the well-known Ayurvedic preparations
“Ashokarishta” and “Ashokaghrita”. The drug extedtfrom the bark is useful in treating menorrhagia,
leucorrhoea, internal bleeding, haemorrhoids amdritarhagic dysentery. The bark contains tanning)(6&éechol,
haematoxylin, a ketosterol, a crystalline glycokidanstituent, a saponin (g,,0.4), leucoanthocyanidins, an
organic calcium compound {8,00sCa) and an organic iron compound [1, 2, 3]. Thesgmee of a powerful
oxytocic principle in the bark has also been regbftl]. Flowers possess antibacterial and anticaactvities [5,
6]. Continuous exploitation of the bark has threatk this species in its natural habitat. Hence iegidn of
biotechnological methods will be an alternative moet for propagation ddaraca indicaln this study we report an
efficient method for callus induction B. indica

EXPERIMENTAL SECTION

Explant preparation

Tender leaf bits, stem bits and flower buds wereduas explants. The explants were washed with itjugd|
detergent Tween 20 (few drops per 100ml tap wébery min and then rinsed in running tap waterformin. The
cleaned explants were surface sterilized with agse®1% mercuric chloride solution for 4 min follewv by 4
rinses in sterile distilled water. After trimminget cut ends, surface sterilized explants were ilab@th on the
culture medium.
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M edia and callusinduction

Murashige and Skoog (1962) basal medium [7]comgirdi% sucrose and 0.8% agar supplemented withreliffe
concentrations (1-5 mgl) and combinations (1:1 and 2:1) of 2,4-Dichloraptwy acetic acid (2,4-D) and
Naphthalene acetic acid (NAA) were prepared folusaihduction. The pH of medium was adjusted ® lkefore
autoclaving at 12T for 20 min. The explants were inoculated in trediom and incubated in the dark at 25°€ 2
Cultures were observed daily for finding out thenfaer of days taken for callus initiation. The numbgexplants
producing callus was recorded 45 days after indicula Fresh weights of callus were taken 60 dayeraf
inoculation. The calli were washed free of medid areighed after removing the excess moisture orsthéace
using a blotting paper. The relative growth ratecallus was calculated using the formula: (Finaighelnitial
weight)/Number of days. Callus index was calculdbgdtaking the product of relative growth rate aradlusing
percentage.

RESULTSAND DISCUSSION

Explant standardization

Callus induction was first studied using leaf, stamd flower bud explants cultured in MS basal mediu
supplemented with different concentrations (2-5 Mghf 2,4-D. Tender leaf explant (Figure 1) and semplants
showed 100% callusing in all treatments, wheredisisitiag was not effective with flower buds (Tablg Leaf
explants (Figure 2) and stem explants showed peofaiusing in MS medium supplemented with 3 anugt ™
2,4-D (Table 1).

Tablel: Effect of 2,4-D on callusinduction in leaf, stem and flower bud explantsof Saracaindica

Explant Concentration of 2,4-D (mg) Callusing % Size of callus
2 100 ++
Leaf 3 100 o
4 100 +++
5 100 ++
2 100 ++
Stem 3 100 e
4 100 +++
5 100 ++
2 333 +
3 333 +++
Flower bud 2 16.7 +
5 - -

" No callus formation, + small size, ++ medium size;+ profuse callusing

Figure 1: Tender leaf explant Figure 2: Callus from leaf explant

Callusinduction in leaf explants

Leaf explant was used for further studies of cailhgiiction in cultures supplemented with differenhcentrations
and combinations of 2,4-D and NAA. MS basal mediithout any growth regulators was taken as confrbls
treatment did not induce any callus formation. @alvas successfully induced using 2,4-D (2 to 5Liigalone
whereas only a few explants produced callus wherANAto 5 mg ') alone was used. The fact that callus was
induced by 2,4-D but not by NAA suggests that legplants ofSaraca indicaare auxin specific. This fact was
previously observed in the callus induction frontytedon, hypocotyl and root explants Midicago littoralis[8]

and also in the callus culture of cotyledon exdasfiParkia biglobosaJacq.) Benth [9].

The callusing percentage was higher (100%) wher 2,42 to 5 mg[") alone was used compared to other
treatments as shown in Table 2. The number of &y for callus initiation was lower, ie.31.5, B2nd 31.8 days
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in treatments supplemented with 2, 3 and 4 thgf.2,4-D respectively. Treatments containing 2,44 NAA in
the ratio 2:1 showed the slowest response to calitigtion (33.8 to 39.3 days) compared to otmeatments (Table
2). Combinations of 2,4-D and NAA (3,4 and 5 rifyjlin the ratio 1:1 produced callusing along witlmsoamount
of root formation.

The fresh calli produced in all the treatments wehée and hard which turned brown after two wedkt®e highest
fresh weight of callus, relative growth rate antlusaindex was observed in cultures containing 3.thgf 2,4-D.
Statistical analysis (ANOVA) of callus index showsat all the treatments shown in Table 2 are dicpitly
different with respect to control at P < 0.05. Tgbuhe callus index of treatments containing 3,gLthof 2,4-D
alone and those containing 3 and 4 Mgif 2,4-D and NAA (1:1) did not vary significantymong themselves, the
highest value is observed in treatment with 3 thgf.2,4-D (Table 2). The relative growth rate wasoahighest
(13.14) in this treatment. Hence, the treatmentaining 3mgL* 2,4-D may be considered as the best one for callus

Table2: Effect of different concentrationsand combinations of 2,4-D and NAA on callusinduction in leaf explant of Saraca indica

Conc. of Growth regulators . .
(an;'rL?) NAA (mgL™) Callusing %~ | Days for callus initiation Callusg]rgesp weight Relart%e/ dgar)c/)w*th rate ir?o?elzlrf*
2,4-D alone
1 66.7 36.0+ 3.6 177 + 26 7.38+0.46 %92
2 100.0 31.5+05 302+ 35 10.59+1.24 1054
3 100.0 327+ 1.0 359 + 50 13.14+1.72 1314
4 100.0 31.8+04 339443 12.03+1.42 1303
5 100.0 33.7+2.0 264+29 10.05+1.05 1005
2,4-D and NAAintheratio1:1
2 2 83.3 33.2+15 135+36 4.96+1.40 913
3 3 100.0 33.3+21 336176 12.4742.01 147
4 4 85.7 34.0+1.8 334428 12.82+0.48 13599
5 5 100.0 343+19 161+23 6.48+1.02 648
2,4-D and NAA in theratio 2:1
1 0.5 50.0 37.0+3.6 127439 5.4+0.86 270
2 1 100.0 39.3+5.1 104454 4.92+1.69 492
3 15 83.3 338+19 305+48 11.64+1.41 970
4 2 83.3 34.7+19 261451 10.24+1.50 853
5 2.5 75.0 36.2+0.8 147447 6.15+1.86 461

* Mean * Standard deviation for n = 6; ** Mean vads for n = 6 to 20; ***
Means within column followed by the same lettendidiffer significantly at P < 0.05

CONCLUSION

In conclusion, the present study offers a viabletqaol for callus induction oSaraca indicausing leaf explant.
This could be exploited further for regenerationpteEntlets for micropropagation studies as welfassecondary
metabolite production. The callus produced willdb@otential source of phenolic compounds, whicthés major
active principle in this medicinal tree. Also suspien culture of the cells will act as a biocherhfeatory for the
production of the active principles.
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