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ABSTRACT

An efficient in vitro propagation protocol througthoot tip explants culture was developed $permacoce
articularis L. f. shoot tip explants of in vitro grown 1 montiid seedlings were cultured on MS basal medium
supplemented with BAP and combination with KIN welifferentiated into shoots directly. The shootsildobe easily
multiplication on MS Medium supplemented with 5-pB1 (BAP) along with KIN (5-25 uM). The establishnten
efficiency of in vitro from plantlets in pots comiag a mixture of sand: vermiculate soil (1:1) wawsre than 90%.

This rapid regeneration protocol an average oflaBtfets was able to produce from single set alttrent.
KEYWORDS: Spermacoce articularisL. f. Direct Regeneration, Shoot Tip Culture

INTRODUCTION

Indian medicinal plants are considered a vast sowt several pharmacologically active principlesd an
compounds which are commonly used in home remeaggénst multiple alimets. Plant regeneration prokds a
prerequistate for the application iof vitro genetic manipulation techniques, such as varidetten and transformation

for economically more desirable charact&mermacoce articularisL.f. (Rubiaceae) is also knovidathaisuri(Tamil).

Advanced biotechnological methods for culturingnpleells and tissues would provide new means giggating
rapidly and conserving the valuable, rare and egelad plant species. Uniformity in the plantletdagied through
micropropagation technique and the year round aviily of the plantlets surpassing field dormamagike tissue culture
technique as attractive alternative to the coneeali methods of propagation. The vitro morphogenic processes are
usually affected by physical environment, growtbulatorscarbon source, gelling agent and explant type aigiho It is
well known that cytokinins suppress the growth pfcal meristems and instead induce excess formaifotateral
meristems, resulting in multiple shoots. The cytakiauxin combination has also been used widelglimot regeneration

in various protocols.

Therefore specific objectives of the present studyproduce optimize protocol in vitro propagatiof o
Soermacoce articularis L. f. Plant regeneration by tissue culture techniqueldvbe a feasible alternative for improving
the quality and production &permacoce articularis L.f. plant. So in vitro plant regeneration is the besthud available
for the production of high quality plants which diree of any disease and pest ensuring the maxiproduction potential
of varieties that are genetically identical to panelant as well as to one another (Raven et 8091 So the objective of

the present study was to investigate the effediféérent growth regulators on number of shootsgtés of shoot/leaf and
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to develop an effective in vitro method for planbjpagation ofSpermacoce articularis L.f. and the propagated plants were

successfully established in field conditions.

MATERIALS AND METHODS
Plant Material

Shoot tip explants ofpermacoce articularis L. f. were collected from earthen pot grown plant of adghroof
top garden in early spring. Explants were excisethf4 months old plant were surface sterilized l@aging thoroughly
under running tap water for 20 minutes and washitd @ommercial detergent followed by running tapteveand rinse

with distilled water.
Sterilization of Explant

The plant materials were washed with 70% ethandl%0Hgcl2 (W/V) for 3 minutes and rinse with steril
distilled water for 3 to four times under aseptimdition to remove traces of Hgcl2. The explantseaeultured on MS
containing 3.0% sucrose (W/V), 0.8% agar and BRZ20 0. 44uM/L) an IBA (4.9 to 0.44uM/L) for multiplication of
plants (Table 1). The PH of all the media was adfliso 5.8 before autoclaving at 1210 centigra&é) pressure for 20
minutes. Cultures were incubated in a culture r@rad50 centigrade under 16/8 hr photoperiod by @dute fluorescent

tubes (Phillips, India). The shoot numbers, lengtiokiding were measured.
Rooting and Hardening

Well-developed shoots were transferred for rootiatibn on half strength MS medium supplemented Wath
(0.5uM). For ex vitro establishment, well rooted platttlevere rinsed thoroughly with sterile water to oe residual
nutrient from the plant body. The regenerated pémtwere then transferred to plastic cups comgisiterile soil, sand,
compost (1:1:1) and covered with polythene and taaiad in tissue culture conditions. The well-depeld plantlets were

transferred to cup kept in greenhouse and finadigdferred to the field.

Each stage of different shoot multiplication, shetiingation, root induction and acclimatization teplicates
were maintained in each media combination. All expents were repeated for consistency of resultsse@vation like

number of shoots emerged, root induced were redaadd their average values were measured (Table 1).

RESULTS AND DISCUSSIONS

The shoot buds initiation and development were mieseon shoot tip after 21 days of culture. Therfation of
shoot buds occurred on the top of explants. Thegmage of shoot buds frequency was varied acaprtinthe
combination of hormones on the medium (Table 1p@Fé 1). In all concentrations of BAP alone, KINoraé and
combination with BAP + KIN a moderate shoot muitption was observed. But a higher percentage atsh
multiplication was observed in 10 uM of BAP in camdtion with 10 uM of KIN . This report was beingrdirmatory
was first reports and the number of shoots formeudiamts at lower concentration of KIN. This maydee to high level of

endogenesis auxin with an increase in the auxicaumnation beyond a threshold value.

The isolated shoots were cultured on MS medium Isapgnted with different concentrations of 1AA, IBNAA
and BAP ranging from @M. Roots were initiated and well established inth# concentrations of the auxins studied.
The basal medium supplemented wiftVBIBA and combination of 2M(BAP) showed 100% root sprouting frequency,
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with 27.42 number of roots with a root length d®.cm. The basal medium supplemented wijth36uM, 9uM, 12uM

and 1M IBA showed 100% root sprouting frequencyM IBA produced maximum number of roots and a maximu
root length . The basal medium supplemented witi Gnd @M NAA showed 100% root sprouting frequency. Theabas
medium with @M NAA produced 23.84 number of roots with a roatgth of 8.82 cm. The basal medium supplemented
with 12uM IAA showed 95% root sprouting frequency.

Among auxins IBA was found to be more effectiveroating. The basal medium supplemented witM36uM,
9uM, 12uM and 1M IBA showed 100% root sprouting frequencyM IBA produced 27.42 numbers of roots and a
maximum root length of 9.86 cm was produced jfM2BAP in basal medium. In many studies, 1AA, IBABBNAA were
used to induce rooting. Higher frequency of rootivas achieved by IBA in Jatropha curcas (Kalimwhal, 2007).

Figure 1: Multiple Regeneration Spermacoce articularis by Using Shoot Tip Explants
(a) Shoot Tip Expig (b) Shoot Induction in the Medium Fortified with BAP (15uM),
(c) Multipl&hoot Induction after 15-20 days, (d) Regeneratiofe) Rooting (f) Hardening

Table 1: Effect of Different Concentrations of Cytdinins on Shoot Induction
Multiplication and Rootig from Shoot Tip of Spermacoce articularisL. f

Shoot Induction and Multiplication from Shoot Tip Rooting
‘i‘;';]:’: Shoot Induction | Number of Shoot Concentration of Hormones Root Induction | Number of | Root Length
BAP | KIN | ! redueney (%) RIS Length (em) ™ 74a 1BA NaA | Bap | Frequency (%) s (em)
5 uM 86 2345 1.821 | 5.35+0.6% | 3uM 2 uM 66 728+ L11% | 3.44 % 0.85%
10 uM 100 32.78 = 2.06% | 7.56 £0.73% | 6 uM 2 uM 74 12.14= 1.52 | 4.60%0.748
15 uM 90 2630=1.60% | 6.15%081% | 9uM 2 uM 86 1430 £ 1.786 | 5.34=L.16
20 uM 78 22.16= 1.89% | 4.74=076 | 12uM 2 uM 92 18.64= 1,65 | 7.34=1.008
25 uM 70 10.62%1.068 | 3.07£0.84m | 15 yM 2 M 80 078 1478 | 418 L17®
5 uM 70 20.84 = 1.558 | 4.47 £ 0.63F 3 2 uM 76 14.32% 1608 | 5.82% 1.21&
10 uM 52 26.66%2.45% | 5.25 = LOGE 6 uM 2 uM 92 2124 = 1.30° | 8.56= 148
15 uM 04 2086=2.65 | 6.96=1.068 9 M 2 M 100 2742185 | 086= 1.6
20 uM 34 18.74 = 1.40= | 4.24% 0942 12 M 2 uM 52 16.60 = 2.05% | 6.36 = L.14%
25 uM 68 16.12=1.02° | 3.61=0.75° 15 uM 2 uM 70 1022 % 1.53% | 4.70 % 1.09K
5uM | 10uM 88 2746 = 1.27° | 6.26 % 0.20° 3uM | 2uM 68 8.94 % 0.81% | 3.68 = 0.55%
10 uM | 10 uM 100 35.76= 1.44° | 8.07=0.71° 6uM | 2uM 34 15.72 = 0.95% | 6.66 = 1.26°
15 uM | 10 uM 100 33.10=1.06° | 7.69=121° ouM |2uM 94 23.84=2.31° | 8.82=1.359
20 uM | 10 uM 82 2530£2.078 | 5.88 £ 0.41% 12 M | 2 uM 88 174+ 0.86% | 588=113¢
25 uM | 10 uM 76 22.62=2.000 | 4.18 £ 1.06= 15 uM | 2 uM 72 8.68 £ 1.44% | 4.72 = 0.90i

The establishment rate of vitro rooted and acclimatized plant in soil was more tB@#fb. Rapidin vitro
regeneration through direct shoot induction frornahips explants will be a reliable and less tioamsuming mode of
propagation of the important medicinal plants of isth kind in conservation aspect
(Arumugam A et. al, 1996; D. P. Premantilake gt2@D6).
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In the present study, development of shootlets fstiwot tip explants were observed on MS mediumadoiniy
BAP10uM and 10uM NAA after35 days in culture. In earlier study, the produtid shoot buds from nodal explants of
Spermacoce articularis L. f. showed the development of shoots (25. 5, 26. 918n@ and 17. 1) both in second, third and
fifth subcultures on MS supplementedith two different hormones BAP (13.322M) and Kn (13.8 uM)
(Elangomathavaet al. 2006). The use of BAP and NAA for shoot depment from shoot tigxplants observed in this
study is in agreement with earlier reports on ooggmesis of dicotyledonous @ plants
(Asamenew and Narayanaswamy 2000, Dhar and Joshi).2b@lividual shoots from a multiple shoot compheere
separated after 28 days of culture and transfewdahlf strength of MS supplemented with IBA (0.49 12.30 uM).
The root induction was initiated after two weekscafture, and after four weeks, the root system wel developed
(Figure 1: F, G). The maximum rooting response (B@fs achieved on medium supplemented with IBAG2.M!) with
an average of 5.3 roots per shoot explant (Table 1)

In the present study root induction was obtainett Wdwer concentration of IBA. About 80 per centpdéntlets
survival were observed after hardening of the regetedSpermacoce articularisL. f. for three weeks. Seventy per cent of
the plants transferred to pots survived and resugnedth (Figure 1: H). There was no detectable phgric variation

among the acclimatized plants.
CONCLUSIONS

In conclusion, the results showed the ability of tshoot tip explants to produce 29 shootleithout any
intervening callus phas#here all the plantlets were uniform in height gmdwth. The present paper reports an efficient

micropropagation system for generating a large rarnath plants through high frequency axillary shaoutltiplication in

Soermacoce articularisL. f.
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