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ABSTRACT

KEYWORDS

An efficient protocol was developed to initiate in vitro propagation from
leaf explants of the important medicinal plant species, Lobelia
nicotianaefolia inhabiting the open habitates of Nilgiris, the Western Ghats
at high altitudes. The MS medium supplemented with growth hormones
NAA and Kn at the concentration of 2.5 and 1.0mg/I respectively is deter-
mined to be the optimum for higher frequency of callusformation from | eaf
explants. Maximum number of shoots (9 shoots/callus) was observed in
M S medium fortified with BAPand TDZ at each 1.5mg/I respectively. MS
mediumwith IBA at 0.5.mg/l alone produced higher number of roots during
subculturing (12 roots/callus). The plantlets obtained were successfully
transferred in the hardening medium containing red soil, coir waste and
vermicomposte in theratio of 1:1:1 by volume in which 88% survivability

Lobelia nicotianaefolia;
Medicinal plant;
Nilgiris,

The Western Ghats.

was achieved.

INTRODUCTION

At global level still over 70% of the peoplerely
medicinal plants for their health care system.
M egabi odiversity countriesincluding Indiaare con-
Sidered to bethe potentia nationsfor medicina plants.
Indiapossessesrich floristic wealth and diversified
genetic resources of medicinal plants. Lobelia
nicotianaefolia Heyne, awell known medicinal plant
inhabiting the Nilgiris(>1800m above md), Indiahas
been used to treat avariety of diseases like asthma,
bronchitis, coughspneumonia, cold and flue, and other
upper respiratory problems?® and has antioxidant
propertiesalso™™. Oneof theakaloidsinlobdiaplant,
lobeline hasthe effect on humans similar to those of
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nicotine and can be hel pful intreating the symptoms
of nicotinewithdrawl. It may be used to treat hang-
overs and alcoholism®. Owing to these uses,
overexploitationisaninevitableredity concerningthis
speciesand dueto which it isdecreasing in popula-
tionsizeinitshabitats of distributionin Nilgiris of
Western Ghats, India™> 9. The conventional method
of propagation of this speciesismainly through seeds.
However, the poor germination potentia of seedsre-
stricts its multiplication to considerable extent!”,
Hence, tissue culturetechnique offersan alternative
method to propagate this species. Thisresearch de-
scribesthein vitro regeneration of L. nicotianaefolia
from leaf discsby employing tissue culturetechniques
and successful establishment of thisspeciesin soil.
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MATERIALSAND METHODS

Theleaf explantsof Lobelia nicotianaefoliawere
collected fromthe healthy individualsat Nilgirisand
washed thoroughly with tap water, then they were cut
into small discsof 0.8cm diameter and thentreated with
asurfactant, tween 20 (5% w/v) for 5 minutes. After
repeated washesin doubledistilled water, to eliminate
thefunga contamination, theexplantsweretreated with
Carbendazim (50% wi/v) fungicide (10%) asofor 15
minutes and rinsed with doubledistilled water 2 or 3
times. To eliminate bacterial contamination, explants
werealso treated with 5% antibiotics (ampicillin and
rifampicin) for 30 minutesfollowed by threerinsesin
Seriledoubleditilled water. Furthermore, surfacester-
ilizationwascarried out by dipping theexplantsin 0.1%
HgCl, for 3minutesfollowed by 3-4rinsesin sterilized
doubledistilled water insdethe Laminor air flow cham-
ber.

Leaf discswerehorizontal ly placed in Petri dishes
containing M S medium fortified with various com-
binationsand concentrationsof different growth regu-
latorsviz., BAP,NAA, 2,4-D, Knand TDZ for cal-
lusinduction. The pH of the medium was adjusted
between 5.6 and 5.8 before autoclaving at 121°C
for 20 min. The culture wasincubated at a constant
temperature of 25+2°C with 14h photoperiod (3000
lux) and 8h darkness. Callusfrom these primary cul-
turesweretransferred to M S medium containing dif-
ferent concentrationsof BAP, TDZ and GA . for shoot
induction. After the origin of multiple shoots, elon-
gated shoots of 2 cm long were excised from the
culture and transferred to M S medium supplemented
with different concentrationsof IBA, IAAand NAA
for root initiation. After two weeks, the percentage
of shoot forming roots and roots per shoot length
were assessed. Rooted shoots were thoroughly
washed to remove the adhering gel, and planted in
polythene bags contai ning different hardening media
and kept in greenhouse for acclimatization. The pots
were watered at one day interval and supplied with
72 strength MS salts, twice a week by spraying. The
survival rate of plantlets was recorded one month
after transfer to polythene bags. Triplicates were
maintained for all experiments.
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RESULTSAND DISCUSSION

The number of daysrequired for callusinduction
from the leaf explants of the study species, Lobelia
nicotianaefolia is noted to be varied from 15 to 25
daysaccording to the combinationsand concentrations
of thegrowth regulatorsused viz, BAP,NAA, 2,4-D,
Knand TDZ intheMSmedium (TABLE 1). It may be
explained that the specific growth hormonesat appro-
priate concentrations can play mgor roletoinduceca-
lusbesidesthe other factors¥. Theamount of |eaf ex-
TABLE 1: Effect of different combinationsand concentra-

tionsof growth regulator son callusfor mation from leaf ex-
plants of Lobelia nicotianaefolia.

Growthregulator (mg/L) ~ Days callus  Colour
24 required ¢ ation  of the
BAP NAA 57 Kn TDZ ffor callus (%) callus
ormation
0.5 0.0 0.0 0.0 0.0 - - G
1.0 0.0 0.0 0.0 0.0 15 11.33%1.52 G
15 0.0 0.0 0.0 0.0 17 23.67°£1.52 G
25 0.0 0.0 0.0 0.0 19 3267°+1.52 G
30 0.0 0.0 0.0 0.0 20  37.00%:1.00 G
0.0 05 0.0 03 00 23 50.00%:1.00 G
00 1.0 0.0 05 0.0 24 60.00%1.00 G
00 15 0.0 0.7 0.0 18 70.00:1.00 DG
0.0 2.0 0.0 09 00 20 80.00%1.00 DG
00 25 0.0 1.0 0.0 25 95.66"+2.51 DG
05 0.0 0.4 0.0 0.0 19 30.33%41.52 G
1.0 0.0 0.8 0.0 0.0 17 33.33°+2.08 DG
15 0.0 12 0.0 00 21 4033152 DG
20 0.0 16 00 00 23 46.0042.00 LG
25 0.0 20 00 00 22 50.33%+1.52 LG
30 0.0 2400 00 20 10.33%1.52 B
00 05 0.0 02 00 17 20.00°:1.00 LG
00 05 0.0 04 00 18 22.33%+2.08 LG
0.0 05 0.0 06 00 21 27.33+152 B
0.0 05 0.0 08 00 24 37.00%42.00 LB
0.0 05 0.0 1.0 0.0 22 40.00°%:1.00 LB
00 0.3 0.0 00 01 23 36.66*t1.52 DB
00 0.3 0.0 00 02 21 29.33%1.52 DB
00 0.3 0.0 00 03 19 26.67°+1.54 DB
00 03 0.0 00 04 20  24.66":1.52 DB
00 0.3 0.0 00 05 24 23.33"+2.08 LB

G-Green, DG- Dark green, L G- Light green, B-Brown, DB-Dark
brown, LB- Light brown; Meansin column followed by differ-
ent letter(s) are significantly different at 5% level according to
DMRT.
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Figure 1 : Successful in vitro culture of Lobelia
nicotianaefoliafromtheleaf explants. a, Effectivecallusfor-
mation in M Smedium containing NAA and Kn at 2.5mg/l and
1.0mg/l; b, Induction of shootsin leaf derived calluson M S
medium fortified with BAP and GA ,at 2.5mg/l and 0.5 mg/l;
¢, Multiple shoot regeneration form leaf ssgmentson M'S
medium supplemented with BAPand TDZ at 1.5mg/l r espec-
tively; d, Rooting of shootson M Smedium containing 0.5 mg/
[ of IBA.
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plant responding for callusformation wasranging be-
tween 10 and 95% (TABLE 1). MSmedium fortified
withNAA andKnat 2.5and 1.0mg/l initiated 95.66%
of leaf discsfor callusformation (Figure 18) followed
by 2.0 and 0.9 mg/l of NAA and Knwhich initiated
80% of leaf discsfor callusingand 1.5 and 0.7mg/l of
NAA, and Kneachinitiated 70% of discsfor callusing.
The other combinationsand concentrations of growth
hormonesinthe medium initiated around only 20 to
50% of leaf discs of L.nicotianaefolia for callusfor-
mation. Baskaran and Jayabal an? explained that the
differential responseof sameor different explantsfor
callusformation could be dueto the nature of tissue,
degree of totipotency and composition of mediumwith
respect to micronutrientsand hormones. Further itis
explained that thevariationin responseof discsinterms
of callusinitiation may bedueto thevariationindistri-
bution of endogenouslevel of growth regulatorsasob-
served in many other plantg? 4562123 |t was noted
that the NAA aoneor in combination with Kn gener-
dly havetheefficiency of initiation at high percentage of
leaf explant (>50%) for callusformation. It indicates
the higher requirement of certain auxinslikeNAA in
combinationwithlow quantity of cytokininslikeKnfor
cdlusformation of thestudy species, L.nicotianaefolia.
Karappusamy and Pullaiah (2007) for the species,
Bupleurum distichophyllum and” for the species,
Ageratum conyzoides al so reported effective callus
formationfromtheleaf explant inthe medium contain-
ing high quantity of NAA. Mariani et ., reported
the requirement of the cytokinin like compoundsfor
effective callus formation in the ornamental plant,
Aglaonema sp. The colour of the calli was showing
widedegreelikegreen, dark green, light green, brown,
dark brownand light brown according to the combina-
tionsand concentrationsof thegrowth regulatorsinthe
MSmedium (TABLE 1).

Theresultsof the subculturing experimentsby us-
ing the secondary explant, leaf derived callus showed
that thecytokinin, BAP (2.5 mg/l) in combinationwith
GA, (0.5mg/l) enhanced theresponse of calli for shoot
formation by 98 and 86% respectively (TABLE 2) (Fig-
ure 1b). In addition, greater number of 9 shootg/callus
was also noted to be produced while subculturing the
callionMSmediumwithBAPand TDZ each at 1.5
mg/| respectively (TABLE 2) (Figure 1c). However,
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TABLE 2: Effect of different combinationsand concentra-
tionsof growth regulator son shoot initiation, shoot number
and shoot length after subculturingtheleaf derived callusof
Lobelia nicotianaefolia

TABLE 3: Effect of different combinationsand concentra-
tionsof growth regulator son r oot number rooting, per cent-
ageand root length after subculturingtheleaf calli derived
shoots of Lobelia nicotianaefolia.

Growth

Growth

regulator Culture o of shoots 0 Regulator Shoots o of rooty | o0
(mg/L) Response Icallus Length (mg/L) Rooted shoot Length
(%) (cm) TR 1A Nana () (cm)

BAP TDZ GA; IBA IAA NAA
01 01 0.0 0800%1.00 1.67%1.15 223%0.16 0.1 00 0.0 08.00°+1.00 07.35%1.45 2.16%0.15
02 0.2 0.0 12.00°1.00 3.00°+1.00 3.33°+0.56 0.2 0.0 0.0 11.67°+1.16 09.33°+1.53 2.63%1.53
03 03 0.0 16.33%1.53 200%1.00 1.36%0.19 0.3 0.0 0.0 16.00%1.00 10.35"+1.62 3.00%:0.10
04 04 0.0 20.00%1.00 1.68%0.58 3.90°+0.26 0.4 00 0.0 80.339+4.72 11.38%+1.68 7.20°+0.17
05 05 0.0 30.00%1.00 2.00°1.00 4.46%0.89 0.5 00 0.0 87.00%1.00 12.00%1.00 7.70+0.28
06 0.6 0.0 34.00%1.00 3.00%1.05 3.47°:045 0.6 00 0.0 83.00%2.65 10.33"+1.68 6.83"+0.58
07 07 00 3867%+1.53 368%1.52 283%0.49 0.7 00 0.0 38.67%1.56 10.33"+1.62 5.63%0.15
08 0.8 0.0 41.33%+1.53 3.33%:1.54 4.66%0.16 0.8 00 0.0 41.00%1.75 07.69%1.65 6.30°+0.20
09 09 0.0 46.00%1.00 4.00%1.08 550%4.84 0.9 00 0.0 47.0042.00 08.33%1.25 7.10™+0.30
1.0 1.0 0.0 50.00%42.00 4.66+1.56 7.56%0.25 10 0.0 0.0 50.0042.00 06.33%1.56 7.66"+0.15
11 11 0.0 60.00™1.00 5.66%1.48 4.90%0.10 0.0 01 00 60.00%1.00 05.004+2.00 6.50°:0.17
12 12 0.0 70.00+1.00 533%0.58 2.30%0.20 0.0 02 00 67.33"2.08 07.00%2.00 7.10°£0.19
13 13 0.0 80.00+1.00 6.67"1.59 3.63°:0.65 0.0 03 00 76.67+3.51 09.33°+1.68 7.50"+0.16
14 14 0.0 90.001.00 6.33":1.68 4.86%:0.19 0.0 04 00 90.00+2.68 04.00%1.00 3.33%:0.25
15 15 0.0 9567"2.08 9.69'+1.29 6334040 00 05 00 95.00+3.05 0567+1.61 3.30%0.05
16 16 0.0 8133153 7.00™1.00 540%%029 0.0 06 0.0 93.67+3.21 06.00%1.00 3.80%0.26
1.7 17 0.0 70.00+1.00 8.00+1.00 4.10%020 0.0 07 0.0 70.00"£1.00 09.35°+1.21 6.33°+£0.15
18 18 0.0 51.33%1.53 7.33£1.54 3.60°:020 0.0 08 0.0 5133M+1.54 08.33%1.65 7.63+0.18
19 19 00 5433%1.53 7.01+1.00 2.90%0.55 00 09 00 54.68%+1.58 07.35%1.62 6.60°0.14
20 20 0.0 5667"1.53 8.05+1.02 170%40.52 0.0 00 0.1 57.68%2.51 05.10%+1.00 6.70°+0.05
05 00 0.1 6367"1.53 869126 3304020 0.0 00 0.2 63.66%1.58 03.67%1.52 8.00%+0.14
1.0 0.0 0.2 70.00+1.00 8.501.96 4.53%030 00 00 03 71.00"+2.64 03.00%1.00 3.20%0.26
15 0.0 0.3 80.00+1.00 8.36"t1.64 5.26%0.68 0.0 0.0 0.4 20.00%1.00 09.36°1.26 3.73%0.15
20 00 04 86.33%1.53 7.00+1.00 4.10%+040 0.0 0.0 0.5 31.33%2.51 11.00%+2.64 4.80%0.10
25 00 05 98.00+1.00 868%1.06 6.00+0.72 0.0 0.0 0.6 34.001.00 08.00%1.00 5.10%0.26

Means in column followed by different letter(s) are signifi-
cantly different at 5% level according to DM RT.

the higher shoot length of 7.56cm wasachievedinthe
MSmediumfortifiedwithBAPand TDZ eachat 1.0
mg/l (TABLE 2). All thesefactsindicatethat the cyto-
kinin, BAPisthe most essential growth regul ator for
effective shooting of the study species,
L.nicotianaefolia. It isof common fact that cytokinin
isthemajor growth hormoneinvolved in shoot forma
tion in many plant specieg'® 22224,

Therooting attributes of L.nicotianaefoliawhile
subculturing the secondary explant shoots were well
pronounced in the M S medium supplemented with the
auxin, IAA aoneat higher concentrationsfrom0.1to
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Means in column followed by different letter(s) are signifi-
cantly different at 5% level according to DMRT.

0.9 mg/l (TABLE 3). The IAA concentration at 0.5
mg/l initiated 95% shootsfor root formation (Figure
1d) followed by 0.6mg/I initiated 93% and 0.4 mg/I
initiated 90% shootsfor root formation. The number of
roots per shoot was aso observed to be higher (12
roots/shoot) intheM Smedium containing 0.5mg/l IBA
for the study speciesL.nicotianaefolia. Similarly, the
root length was greater (8cm) during the subculturing
of in vitro cultured shootsfor roots on MS medium
with NAA at 0.2 mg/l. All thesefindings showed that
theauxin, IAA isthe most required growth regul ator
for shooting characters of the study species,
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L.nicotianaefolia. It agreeswith the concept that aux-
ins are the plant hormones endogenously or exog-
enously inducing root formation in maority of plant
species?l, Similar kind of findings of effectiveroot
formation by theinfluence of varioustypesof auxins
inmany plant species have been reported € sawhere®
10, 11, 13, 18].

The hardening experiments showed that high de-
gree of acclimatization was achieved by performing
88% of plantlet survivability inthe hardening medium
encomposed by red soil, coirwaste and
vermicompost intheratio of 1:1:1 by volume. Hence,
bef ore transpl anting the plantl ets, hardening must be
done in this prescribed encomposed medium for
higher survivability of plantlets. However, field ob-
servations can be madein the habitatess of higher
altitudesof Nilgirisafter transplantation to know the
rate of survivability inthe open environmental condi-
tions.

ABBREVIATIONS

2,4-D  2,4-Dichlorophenoxyacetic acid
BAP 6-Benzyladenine
IAA Indole-3-acetic acid
IBA Indole-3-butyricacid
Kn Kingin
NAA  Naphthaleneaceticacid
TDZ Thiodizuron
GA, Gibberlicacid
CONCLUSION

Theapplication of plant tissuecultureisoneof the
aternative propagation method for large production
of selected germplasm ensuring genetic stability, con-
tinuity and uniformity. Dueto the medicina and bo-
tanical importance, the plant species
L.nicotianaefolia, continuously exploited by the
tribals, local public, researchersand herb gatherers
and soitisfacing constant threat. Asthe studied me-
dicinal plant seemsto have high potential indrugin-
dustry, to achieve bulk productionthisprescribed pro-
tocol can be used.
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